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PROVISIONAL SPECIFICATION 
for the invention entitled: 



"Cyclic tetr^eptide compound and use thereof 
The invention is described in the following statement: 



DESCRIPTION 



CYCLIC XETRAEEPTIDE COMFOUHD AND USE THEREOF 

5 TECHWICM; PTisnr,n 

Xhe present Invention relates to a cyclic tetrap^tlde 
oon^und which is useful as a medicament # to a process for 
producing tbe same and to a pharmaceutical cca^sitxon ccHiqarising 
the same. 

10 BACKGROUND ARJ? 

Histone deacetylases are known to play an essential role in 
tbe transcriptional machinery for regulating gene expression^ and 
hdustone deaoetylase Inhibitors induce histone hyperacetylation 
and affect the gene expression • Ofhe^efore, a histone deaceir^lase 

15 inhibitor is aseful as a thexraqpeutic or prophylactic agent for 

diseases caused by abnormal gene expression, such as inflanmiatory 
disorders, diabetes, diabetic coxzq^lications , homozygous 
ttialassemia, fibrosis, cirrhosis, acute pronQrelocytic leukaemia 
<APL)/ pzrotozoal infection, and the like, 

20 In this connection, a cyclic tetrapeptide compound that can 

he used as an antitumor agent is disclosed in JP-A-7-ld6e86 but 
this publication is silent on the action against histone 
deacet^lases and the effect against the dbove«-mentioned various 
diseases* 

25 DrSCLOSURE OF THE IMVENTION 

The present invention relates to a novel cyclic 
tetrap^ytide cc»apound which is useful as a medicament, to a 
process for producing the same and to a pharmaceutical 
cooqposition conq^ising the same. 

30 More particularly, it relates to a cyclic tetrapeptide 

compound which has a potent inhibitory effect on the activity of 
hifitone deaoetylase. 

The inventors of the present Invention also found that a 
histone deaoetylase inhibitor, such as cyclic tetrapeptide 

35 contpound of formula (I) (hereinafter cyclic tetrapeptide coiqpound 
112 or compound [I])/ has a potent immunosuppressive effect and 
pot:ent antitumor effect. Therefore, a histone deaoetylase 
inhibitor, such as cyclic tetrapeptide compound [I], is useful as 
an active ingredient of an immunosuppressant and an antitumor 
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agenl: and useful as a therapeutic or prophylaotic agent for an 
organ transplant rejecstion, autoinBoune diseases , tumor/ and the 
like* 

Accordingly/ one object of the present invention is to 
5 provide a coixqpound which has biological activities as stated 
above. 

A further object of the present invention is to provide a 
pharmaceutical composition containing/ as an active ingredient, 
the cyclic tetrapeptide con^jound 
10 A yet further object of the present invention is to provide 

a use of the histone deacetylase inhibitors, such as cyclic 
tetrapeptide ccmpound [I], for treating and preventing diseases 
stated albove* 

!!!huS/ the present invention provides a cyclic tetrapeptide 
15 cfflnpound of the fonnala (1); 




wherein 

is hydrogen/ 

is ar( lower )alkyl optionally substituted with one or more 
20 suitable substituent{s) / 

and are each hydrogen or lower alkyl, or 
and are linked together to form lower alkylene. 
Bp is lower alkylene or lower alkenylenc/ 
R* is hydroxy or protected hydroxy, and 
25 is lower ^ikyl, 

providing that, 

when is methyl/ is methyl or ethyl/ R^ is pentylene, R^ is 
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hydroxy and is methyl, then Is phenyl ( lower )allq^l 
substitated with one or more suitable subetituent(s)r 
or a salt thereof. 

The compound [I] and a salt thereof can be prepared by the 
5 process as illustrated in the foUoving reaction schemes. 

The compound [I] of the present invention may be prepared 
by a liquid phase method (I.e. Preparation A Prefparation C 
Exaoples) or a solid-liquid phase relay method (i^e* Preparation 
B Preparation c Bxan^les) . 
10 Hereinafter/ the processes for preparing the cozqciound [i] 

of the pxesent invention are explained in detail » 
Preparation A 
PreDarat±on A-1 




(a-1) 

or a salt thereof 



(a.2) 



or a salt thereof 
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Preoaratl^ A-2 




1) deprotection of 
amino group 




OPf" 



O 



(a-2) 

or^ a salt: thereof 



<d-l) 

or a salt thereof 



(a-3) 

or a salt thereof 



20 
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Pire paratlon A^3 




X) deprotection q£ 
ataino group 





(d-2) (a-4) 
or a s^lt tihereof or a salt theraof or a salt tlxexeof 



Prepara-blon A-4 




5 




4 




viierein 

S and are as defined above. 

Is lower aU^lene, 

Is h^tbrogen or amino protective group, 
^ 10 carbdxy protective group, 

R^, R** and azre each amino protective group, and 
10 R* is liydroaq^ protective group. 

In the above Preparation A, deprotectlon of. carboxy^l group 

(Preparation and deprotectlon of amino group (Preparation A- 

6) way be conducted siniultaneously (e.g. Preparation A7-5+6r 

Preparation Al0-5-f6 and the like)» 
15 Preparation B 

Preparatlion B-1 
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pT-eparat^on B^2 




1) doprotacl:ieii o£ 
anuLno group 



2) 



oxr a, sal-b thereof 

yil^paratlon B-3 



(h-3> 

oxr a salt t:h»roojE 



Pireparati-on 





o 



IH 





-OH 



(d-i) 

Q3r « fiaXt trh^xreof 



1) iiepro&eecl49n of 
amino qren]^ 



2) 

R^'-HN 



X 



^ NH 



{b-3) 

or a salt, -thereof 



NH 



(<»-2) 

ox a aaXt tI)i«irao£ 



1) deprotectlon of 
amlQo group 



HOOC^^NHR" 
OR' 



" INH 



or a salt thersof 



(b-4) 

or A sale lOiareof 



or « salt theroof 



r 



(b-5) 

or a salt: -thereof 



OR' 
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5 wtieraln 

R=^, i^, and R* are as defined above, 

is lower allcylene, 
R* ie hydrogaa or amino protective group, 
R'^, Itf* and are each amino protective group, 
10 R* is hydroxy protective group, and 



is the following resin unitt 




wherein ^|R«»«ia) is a resin* 
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Pre payalsiOli C 
Prq paratix^tt C -1 



pa }=^0 ^ ^ — cyelizatlOA 



r 



^ NHa 
Preparati on G~2 



R" NH 

or A salt; l:hereof 



R HN-< Hr* -^ 



- O 



or' 

[IK] 

or a aaXt 'thartaoC 



32 d1 



CL \ d©prot«efciott of 

rS»^^|^NH /-"HJ hydrojgrl >-NH 




(111 J 

or a salt thereof 




R* HIM— ^ HN— 4. 

O 




R*N. 
OH 

[ivi 

or aal-t Ithereof 



pjreparatlom C-3 




irv] 

or a salt thereof 



<»ciclation 




CHO 



IV] 

or a salt thereof 
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wherein 

R^, R^, R^ and R* are as defined above, 
R° and are each lower alkylene, and 
R* is a hydros protective group. 

Tbe coniEioiind [V] obtained from the Preparation c is lased in 
the next preparation, i.e. Preparation I>1 to x-3 to give the 
^npounds [1-2] and [1-3]. All of these confounds are 

included in the scope of the cosnpound [I] of the present 
invention. 

Pr-eparation of the compomid fll of the present invention 
Prreparati on of the compound fl-ll 




IV] ti-iJ 
OK a salt, thereof or « aalt thereof 



Preparatixan of the conioound ri-21 




or a salt nhereof 



or a salt thereof 



• 



# • 



PT-e parat±on o f Gannaonnd ri^3l 




deprotection of 
hydroxyX group 




o 



[1-1] or [1-21 
or a sal-t i:hereo£ 



[1-3 J 

ox a sail: -thereof 



wbereln 

R*, R^, B*, R' and S? are as defined, above, 
r'' 1^ lower alkeaylener 
R*" le lower alkyXenef 

R*'" ifi lower allcylene or lower alfcenylene/ and 
R** is hydroxy protective group. 

To determine absolute configuration of the hydro»yl group 
of the con^und [1-3] and to estinnate optical piirity of the 
isomer of the compound [1-3], the ooiqpound [r-3] is reacted with 
a reagent such as (R or S)-.(+ or -)-«-»0tho3ty-.iar-tri£luoraiiiethyl- 
a-phenylacel^l chloride, l-naphtlQflmethoaqraoetixs add, 2- 
naphthylniethoxyacetlB acid, S-fanthrylmethoxyacetic acid, 2- 
aathrylniethoxyacetic acid, and the like. This reaction is 
exemplified by Example 10-4. 

Suitable "salt" is a pharmaceutically acceptable and 
conventional non-toxic salt, and may include a salt with a base 
or an ao±d addition salt such as a salt with an inorganic base, 
for exan^le, an alkaline metal salt (e.g., sodium salt, potassium 
salt, and the lUce), an alkaline earth metal salt (e.g», calcium 
salt, magrnesiura salt, and the like), an anmoniun salt; 
a salt vith an organic base, for example, an organic amine salt 
(e.g., tjciethylamine salt, diisopropylethylamine salt, pyridine 
salt, picolijtie salt, ethanolamine salt, triethanolamine salt, 
«iLcyclohexylamine salt, N^N'-dibenzylethylenediamine salt, and 
the like); 
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an inorganic acid addition salt (e.g., hydrochloride, 
hydrobromide, sulfate, phosphate, and the like) J 
an organic carboxylic sulfonic acid additir>n salt (e.g., fonnate, 
acetate, trifluoroaeetate, maleate, tartrate, fmnarate, 
5 nethanesulfonate, Jaenzenesulfonate, tolueneaulfonate, and the 
like)? and 

a salt with a basic or acidic amino acid (e.g., arginone, 
aspartic acid, glutamic acid, and the like) . 

suitable examples and illustration of the various 
10 definitions in the above and subsequent descriptions, which the 
present invention intends to include within the scope thereof, 
are explained in detail as follows* 

The term "halogen" means fluorine, chlorine, bromine, and 

iodine. , ^ ^ 

The tepu -lower" used in the description is intended to 

mean 1 to 6 carbon atoms, unless otherwise indicated. 

Suitable exaiqple of "one or more- may be the nunflser of. 1 to 

6, preferably 1 to 3. 

Suitable exan^jle of -lower all^l" may include straight or 
branched one having 1 to 6 carbon at«ii(s), such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sea-butyl, tert-butyl, pentyl, 
tert-pentyl, neopentyl, hexyl, isohexyl and the like, in which 
the preferred one for and may be methyl, ethyl, propyl and 

t-butyl. . 
25 Suitable example of -lower alkylene" may include straxght 

or branched one having 1 to 6 carbon atom(s), such as methylene, 
ethylene, trimethylene, propylene, tetramethylene, pentamethylene, 
hexamethyxene and the like. The preferred lower alkylene for R 
and R* may be tetramethylene, and the preferred one for ^ Toay be 

30 pentamethylene. . 

Suitable exao^le of -lower alkeuylene" may include 6traa<rht 
or branched one having 1 to 6 carbon atom(s), such as ethenylene, 
1-propenylene, l-butewlene, 2-btttenylene, 3-butenylene, 1- 
pentenylene, 2-pentenylene, 3-pentenylene, 1-hexenylene, 2- 

35 heseenylene, S-hexenylene, 4-hexenylene, 5-hexenylene and the like, 
in which the preferred one for may be 1-pentenylene. 

Suitable example of ar( lower )alkyl may include 
ltoenyl(lower)alkyl [e.g. phenyl (Cj-C«)alkyl such as benzyl, 
pfaenetyl, phenylpropyl, phenylbutyl, phenylhexyl and the like],. 
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and the like. The preferred one for r'* way be phenyl {Ci-C6)alkylr 
more preferably benzyl. 

Suitable example of "suitable substitu^t( s ) " for may 
include lower alkoxy, ar( lover )alkyla3cy, cyano, bydroscy, halogen, 
5 and the like. 

Suitable cazfooxy protective group may includet 
lower alkyl (e.g. methyl, ethyl, propyl, iaopropyl, butyl, 
isobutyl, t-butyl/ pentyl, hexyl and the like), preferably methyl, 
ethyl and t-butyl? 

10 mono (or di or tri) halo (lower) alkyl (e.g. 2-iodoethyl, 2,2,2«. 
trichloroethyl and the like), preferably 2,2,2-trichloroethyl; 
lower alkanoylo3y(lower)alkyl (e.g. acetojq^methyl, 
propionylojq^ethyl, butyrylos^metbyir valeryloxymethyl, 
pl.v^oyloxymettayl, hescauioylojiymethyl, l(or 2)-aoet03tyetl»yl, l(or 

15 2 or 3)~acet03iyprDpyl, l(or 2 or 3 or 4)-aceto3cybutyl, l(or 2)- 
- propionylexyethyl, l(or 2 or 3)-propionyloxypropyl, l(or 2)- 
butyryloxyethyl, l(or 2)-isobutyryloxyethyl, l(or 2)- 
pivaloyloxyethyl, l(or 2)-hexanoyloxyethyl, isobutyrylojq^ethyl, 
2-ethylbutyrylo3C5^ethyl, 3,3-dimethylbutyrylo3q^ethyl, l(or 2)- 

20 . pentanoyloxyethyl/ and the like) ; 

lower alkanesulfoi^yK lower) alkyl (e.g. 2-aiesyletlvl and tl^e 

like) f 

lower alfc»acyaarbonylo^< lower) alkyl (e.g. 
methoaq^rbonyloxymethyl, ethoscycarbonyloxymethyl, 2- 
25 merthoxycarbonyloxyethyl, l-ethoxycarbonyloxyethyl, 1- 
isopropo3^carbonyloa<yethyl, and the like); 

[ 5- ( lower )alfcyl-2-03io-l,3-dioxol-.4-yl]( lower) alkyl (e.g. (5- 
methyl-2-oxo-l,3-dioxol-4-yl)methyl, (5-ethyl-2-oxo-l,3-dioxol-4- 
yl)iaethyl, (5-propylT-2-oxo-l,3-<aioxol-4-yl)»ethyl, ai^ the like); 
30 aryl optionally substituted with one or more suitable 

sub6tituent(8) (e.g. phenyl, o(or m or p)-ehlorophenylr tolyl, 
o(or m or p)-t-butylpheiiyl, a^lyl, mesityl, cumenyl, and the 
like); 

ar( lower) alkyl in which the aryl portion is optionally 
35 sabstituted with one or more suitable Bubstituent{s) (e.g. benzyl, 
p-methoj^benzyl, o(or p)-nitrobenzyl, phenethyl, trityl, 
benzhydryl, bis(methoxyphenyl)metl]yl, m,p-dljaethoxybenzyl, 4- 
hydrojq^-3,5-di-t-butylben2yl, and the like), preferably benzyl, 
p-xnetboxybenzyl and o(or p)-nitroben«ylj 
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arylcarbonyl( lower) alky 1 in t4iioh the aryl portion is optionally 
substituted with one or more suitable 8abstituent( s ) (e.g. 
phenacyl and the like); 

cyclo(lowBr)alkyl (e.g- cyclopropyl, cyelobutylr csyalopentyl, 
5 cyclohexyl, and the liJce); 

lower alkenyl (e.g. vinyl, allyl, and the like), preferably 

allylj 

lower alkynyl (e.g. ethynyl, propynyl/ and the like)? 
trisubstttuted silyl such as tri( lower) alky Isilyl (e.g. 

10 triaethylsilyl, trietlqrlsilyl,. tributylsilyl, tert- 

butyldimethylsilyl, tri-tert-b«tylsilyl, and the like), lower 
alkyldiarylsilyl (e.g, methyldiphenylsilyl, ethyldiphenylsilyl, 
propyldiphenylsilyl, tert-butyldiphenylsilylr and the like), and 
the like, preferably trimethylsilyl, triethylailyl, tert- 

15 ijutyldimethyleilyl and tert-bntyldiphenylsilyl; 

tarK lower) alkylsilyl (lower )alkyl (e.g. 2-(trijnethylsilyl)etbyl 

and the like); 

l-(lower)alkyl-2r6#7^trioxabioyclo[2.2,2]oct-4-yl (e.g. lH»ethyl- 
2,6, 7-trioxabicyclo[ 2 -2.2 ]oct-4-.yl, l-ethyl-2 ,6,7- 
20 triQxabicyclot2.2.2]oct-4-yl, and the like); and the like. 
Suitable hydroxy protective group may includes 
lower alkyl such as aaethyl, etl^l, proi^l, taopropyl, butyl, 
iadbutyl, t-butyl, pentyl, hezyl, and the like/ preferably • 

methyl; • • 

25 lower alkoxy( lower) alkyl (e.g. methoxymethyl and the like); 

lower alkDxy(lower)alkoxy(lower)allcyl (e.g. 2-iiiethoxyetho3q^ethyl 
and the like); 

az:( lower) alkyl in which the aryl portion is optionally 
substituted with one or more suitable substitueixt(s) (e.g. benzyl, 
30 p-methoxybenzyl, m,p-diiftethoxsbenzyl, and the like), preferably 
benzyl; 

a37( lower) alk03cy(lawer)all^l iA whix:h the aryl portion is 
optionally substituted with one or more suitable substituent(s) 
(e.g. benzyloxymethyl, p-methoxybenzyloxymethyl, and the like); 
35 ( lower )alkylthio( lower) alkyl (e.g. methylthiomethyi, 

ethylthiomethyl, propylthiomethyl, isopropylthioiaethyl, 
butty IthioiBethyl, isobutylthiomethyl, heatylthiomethyl, and the 
like) , and the like, preferably methylthiomethyi; 
trisubstituted silyl such as tri( lower) alkylsilyl (e.g. 



trimethylailylr triethylsilyl, tributyleilyl, tert- 

butyldimethylsilyli tri-tert-butyleilyl, and the like), lower 

alkyldlarylsilyl (e.g- inethyldiphenylsilyl, ethyldiphenylsilyl, 

propyldiphenylsilyl* tert-butyldiphenylBilylr and -the like), and 
5 the like, preferably tert-butyldiuefthylsilyl and tjert- 

butyldiphenylsilyl ; 
' acyl as described below [e.g. aliphatic aoyl such as lower 

alkanpyl {e.g. acetyl, pxopanoyl, pivaloyl, and the like); 

azcHnatio acyl (e.g. benzoyl, toluoyl, naphthoyl, 
10 flnorenylcarbonyl and the like); 

lower alkDxycarbonyl (e.g. methoscycarbonyl, ethoxycarbohyl, 
, propoxycarbonyl, Isopropos^cazbonyl, butoxycarfoonyl, 

isobutoxycarbonyl, t-batosQXsaibonyl, pentylo^ncazbonyl, 

hexyloxycarbonyl, and the like), and the like; 
15 ar-( lower )alkoxyoazbonyl in which the aryl portion is optionally 

substituted with one or more suitable substltaent(s) (e.g. - 

bemzyloxyoarbonyl, bromobenzyloxycarbonyl and the like); 

lower alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl, and the 

lUce) ; 

20 lower alkos^salfonyl (e.g. methosg^sulfonyl, ethoxysulfonyl, and 
the like); 

ar( lower )alkanoyl (e.g. phenylacetyl, phenylpropanoyl, 

pfaLenylbutanoyl-, pheaylisobutanqyl, phenylpentanoyl, 

phenylhexanoyl, naphthylaoetyl, naphthylpropanoyl, . 
25 naphthylbutanoyl, naphthylisobotemoyl, naphthylpentanoyl, 
naphthylhesceuAoyl, and the like); 

ar( lower) alkenoyl such as ar(C3-C6)alkenoyl (e.g. phenylpropCTioyl, 
phenylbutenoyl, phenylmethacxyloyl, phenylpentenoyl, 
phenylhexenoyl, naphthylpropenoyl, naphthylbutenoyl, 
30 naphthylinethacryloyl, oaph^ylpentenoyl, naphthylhexenoyl, and 
the like); and the like]; 

lower alkenyl (e»g. vinyl, allyl, and the like), preferably 
alJ-yl? 

tetrahydropyranyl; and the like. 
35 Suitable "amino protective group" may includes 

acyl as exanplif^ed for the hydroxy protective group; 
ar< lower) alkyl in which the aryl portion is optionally 
sot^stituted with one or more suitable sub6tituent(s) (e.g. benzyl, 
p-inetho3gft>enzyl, o(or p)-nitrobenzyl, {^enethyl, trityl, 
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benzhydrylr bis(metho3^henyl)iiiethyl^ m,p-dixnet:hoxybenzyl, 4- 
hydroxy-3/5-di-t-butylbCT2yl, and the like); 
1 5- ( lower ) alkyl-2-oxo-l , 3-d±oxol-4-yl ] ( lower ) alteyl (e.g. ( 5- 
methyl-2 -*oxo-l , 3-dloxol-4-yI )i!iethyl ^ ( 5-el:hyl-2 -oxo-l ^ 3-dioxol-4- 
5 yl)methylr (5-propyl-2-c»xo-I,3-ciioxol-4-yl)methyl, and the like), 
and the like; and the like* 

Suitable 'acyl'^ for the present invennion may be 
illustrated as follows s 

aliphatic acyl such as alkanoyl (e*g. r formyl, acetyl, propanoyl, 
10 butanoyl, 2-methylpropanoyl, pentanoyl, pivaloyl, 2,2- 

dljnetnylpropanoyl, hexanoyl, heptanoyl, octanoyl,^ nonanoyl, 
decanoyl, undecanoyl, dodecanoyl, trldecanoyl, tetradecanoyl, 
pentadecanoyl, hexadecanoyl, h^tadecanoyl, ootadecanpyl, 
nQnadeoanoyl, Icosanoyl^ and the like); 
15 alkoxycarbonyl (e.g., nieth09gfc»rbonyl, etho^j^carbonyl, 
propoxycarbonylv isopropoxycarbonyl, butoxycarbonyl# t-« 
butoxyoarbonyl, pentyloa^arbonyl, heptyloxycarbonyl^ euid the 
like) ; 

aXkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl, and the 
. 20 l±ke); 

alkojcysulfonyl (e.g., methoxysulfonyl, ethoxysulfonyl, and the 
like); and the like; 

aromatic acyl such as aroyl (e.g*, benzoyl, tcluoyl, napfathoyl, 
fluorenylcarbonyl, and the like); 
25 ar( lower )alkanoyl such as phenyl ( lower )alkanoyl (e.g«, 

phenylacetyl, phenylpropanoyl, phenylbutanoyl, phenylisobutanoyl, 
phenylpentanoyl, phenylhexanoyl, and the like), 

naphthyl( lower) alkanoyl (e.g», naphthylacetyl, naphthylpropanoyl, 
naphthylbutanoyl, and the like), and the like; 
30 ar( lower )alkenoyl such as ar(C3-C6)alkj^pyl (e«9*, phenylpropenoyl, 
phenylbutenoyl, phenylmethacryloyl, phenylpentenoyl, 
phenylhexenoyl, and. the like), 

naphthyl(C3-<:6)alkenoy^ (e*g., naphthylpropenoyl, naphttr/lbutenoyl, 
naphthylmethacryloyl, naphthylpentenoyl, naphthylhexenoyl, and 
35 the like), and the like; 

ar( lower )alkDxycarbonyl such as phenyl ( lower )alkoxycarbonyl (e.g*, 
benzyloscyoarbonyl, and the like), £luorenyl(lovrer)alkoxycarbonyl 
(e«g. , fluorenyljnethyloxycarbonyl, and the like), and the like; 
axyloxycarbonyl (e.g., phenoxycarbonyl, naphthyloi^oarbonyl, and 



IS 



the like) ; 

arylOXy( lower) alkanoyl (e.g., phenoxjracetyl, phenosypropijonylr 
and the like); 

arylcarbainoyl (e.g., phenylcarbaraoyl and the like); 
5 arylthiocarbanioyl (e«g./ phenylthijocarbamoyl and the like); 

arylglyoxylpyl (e^g., phenylglyoxyloyl, naphthylglyoxyloyl, and 
the like); 

axylsulfonyl in which the aryl portion is optionally substituted 
with one or more suitable 6ubstituent(s) (e.g., phenylsulfonyl, 

10 p-tolylsulfonyl/ and the like); 

heterocyclic acyl (e.g* heterocycliccarbonyl and the like); 
heterocyclic (lower) alkanoyl (e.g., heterocyclioacetyl, 
heteroo3fdijcpropanoyl, heterocyclicbutanoyl, 
heterocyclic^CTtanoyl, heterocycllchexanoyl, and the like); 

15 heterocyclic (lower) alkanoyl (e«g., heterocycXicpropenoyl, 

heterocyelicbutenoyl , heterocyclicpentenoyl , heterocyclichexenoyl , 
and the like); hoterocyclicglyoxyloyl; and the like. 

Suitable "heterocyclic" moiety in the terms 
^lieterocycliccarbonyl" , ^heterocyclic ( lower ) alkanoyl" , 

20 heterocyclic j[ lower) alkenoyl" and "heterocycllcglyoxyloyl'' laay be 
a nioiety containing one or more hetero ring(s) having at least 
one heteroatam selected from sulfur atom., oxygen atom and 
nitrogen atc»i. 

Any ''resin'* known in the £ield o£ peptide synthesis may be 
25 used for the synthesis of the coo^und [l] o£ the present 

invention « Suitable exan^le of the ^resin"* for the synthesis^ of 
the con^und [I] includes 2-chlorotrityl resin and the like* 

When the con^und [I] has stereoisomers, such isamers are 
also encon^ssed in the present invention. 
30 The conipound [I J may form a salt, which is also encon^ssed 

in the present invention* For example, when a basic group such as 
an amino group ijB present in a molecule, the salt is exen^lxfied 
by an acid addition salt (e.g« salt with an inorganic acid such 
as hydrochloric aoidr hydrobromic acid, sulfuric acid, and the 
35 like, salt with an organic acid such as methanesulfonic acid, 

fuinaric acid, maleic acid, mandelic acid, citric acid, salicylic 
acid, and the like) is exentpllf led, and when an acidic group such 
as carboxyl group is present, a basic salt (e*g* salt with a 
metal such as sodium, potassium, calcium, magnesium, aluminium. 



mm mm 



and the like, a salt with amino aoid each as lysine, and the 
like), and the like. 

In addition, solvates of the compound [X] such is t^drate, 
ethanolate, and the like, are also encranpassed in tJiB present 
5 invention. 

Hereinafter the reactions in each Preparations and Example 
for preparing the cyclic tetrapeptide compound [I J of the present 
invention are explained in more detail. The invention should not 
be restricted by the following Preparations and Exan^les in any 

10 way* 

Preparation A 
Preparation A-^l 

The compound (a-2) can be prepared by protecting the 
carboxyS: group of the con^und (a»l) • 
15 Suitable protective agent for the reaction may be, for 

example, benzylhalide (e.g, benzylbromide and the like), methyl- 
iodide^ ethyl iodide, substituted benajyl halide, and the like.. 

The reaction may be carried out in the presence of a base 
(e.g. cesium carbonate, potaissium carbonate, sodium carbonate, 
20, sodium hydrogen carbonate, triethylamlne, 1,8- - 

diazabicyclo[5.4.0]undec-7-ene (DB17), pyridine, and the like). 

The reaction may be carried out in a conventional solvent 
tftiich does not adversely influence the reaction (e.g-p N-,N- 
ddJTOthylformamide, w-methylpyrrolidone, tetrahydrofuran, 
25 dimethylsulf oxide, and the like) . 

The reaction tenc^rature . is not critical arid the reaction - 
is usually carried out from under cooling to heating- 

This Preparation is exemplified 1^ Preparation Al-1 and the 

IdJce. 

30 Pxreparation A-2 

The conqpound (a-3) can be prepared by 1) deprotecting the 
amino group of the compound (a-'2) and 2) reacting the coo^und 
(a-2) with the c<wqciound (d-1). 

l>D^rotection of the amino group of the compound (a-2) 
35 Suitable deprotective agent for the reaction may be, for 

exsx^le, hydrogen chloride in suitable solvents (such as ethyl 
acsetate, 1,4-dioxane, taethanol, ethanol, and the like), 
ticifluoroacetic acid, N,N-«diethylamine, and the like. The 
d^rotection may also be conducted with a hydrogenolysis catalyst 
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(e.g» palladitam on carbon (Pd-C)r palladixim hydroxide on carbon/ 
and the like) under hydrogen atmosphere. Specifijcally, when l:he 
carboxyl protective group of the con^und (a-2) is t-butyl (e.g* 
Compound A7-1) and the like/ the reaction is oarrxed out in the 
5 presence of the above-mentioned hydrc»genoXysis catalyst under 
hydrog^ atmosphere. 

rpiie reaction may be carried out in a conventional i^olvent 
which does not adversely influence the reaction (e-g» ethyl 
acetate/ dioxane, dichloromethane, acetonitrile/ methanol/ 
10 ethanol/ tetrahydrofuran/ acetic acid/ and the like)« 

Specifically/ when trifluoroacetic acid is used as a d^rotective 
agent/ the reaction is generally carried out in dxchloromethane 
or without solvent (neat)» 

The tsnqperature of the reaction is not critical and the 
15 reacstion is usually carried out from under cooling to heating 
under the pressure of 1—5 atra. 

Alternatively/ the ccai^und. {a-2) in which the amino group 
is not protected^ may be obtained by directly p3X>tecting the 
carboxyl grt;>up of D-proline/ in substantially the same manner as 
20 Preparation A-1-. 

2) Reaction of the compound (a-2) with the con^und (d-1) 

The reaction may be carried out in the piresence of 
carbodiimlde [e.g. l-ethyl-3-( 3 ' -N/N-dimethylaminopropyl ) - 
carbodiimide. (EDC) or hydrochrolide thereof/ 
25 dic?yclohe>cylcarbodiimide (DCC), and the like]/ benzotriazol-l- 
yloxy-tris-pyrrolidinophosphonium hexaf luorophosphate (pyBQP® ) / 
benzotriazol-l-yloxy-tris-(dimethylamino)ph06phonium hexaf luoro • 
phosphate (BOP), brcano-trie-pyrrolidinophosphonium 
hexafluorophosphate (pyBroP®)/ l/l'-carbonyldiimidazol (CDI)/ 
30 dlphenylphosphoryl azide (DPPA)/ 1-hydroxybenzotriazole <HOBT), 
benzotriazol-l-yloxy-tris- (dlmethylamino)phosphonium- 
hexafluorophosphate (HATU)/ 2-(lH-benzotria2ol~l-yl)-l/lr3,3- 
tetramethyluromium te1:raf luoroborate (TBTU)/ 2-(lH«benzotriazole- 
l-*yl)-l/lr3/3-tetramethyluronium hexaf luorophosphate (HBTU), and 
35 th^ like, and a base [e»g. Biinig base (e.g* N/N- 

diasopropylethylamine^ triethylamine/ and the like) / and the 
like], and the like. 

The reaction may be carried out in a conventional solvent 
v^ch does not adversely influence the reaction (e«g» 
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dichlorCTCiethane, N^N-^imethylformamide, and the like)* 

The ten^rature of the reaction is not critical and the 

reaction is usually carried out from under cooling to heating. 

aiiis Preparation is exeinplif ied by Preparation and the 

5 like* 

Preparation A-3 

The con^und (a^4) can be pr^ared by 1) deprotecting the 
amino group of the con^und (a-3) and 2) reacting the CCT^und 
(a-3) with the compound (d-2)- 

10 L) Deprotection of the amino group of the compaund (a-3) 

Uie reaction may be carried out in substantially the same 
manner as described above for the deprotection of the amino group 
of the compound (a-2) in the Preparation Specifically r vrtien 

the amino protective group is fluorenylmethyloxycarbonyl (Rnoc) 

IS and the <Jeprotecting agent is NfN-diethylamine, the reaction is 
generally carried out in a solvent such as N/N-<l±cnetnylformaiaide«r 
aoetonitxile, dichloromethane^ and the like, or without solvent 
(xieat). 

2) Reaction of the ccanpound (a-3) with the compound {d-2) 
20 The reaction may be carried out in substantially the same 

inanner as described above for the reaction of the compound (a-2) 
vith the compound (d-1) in the Preparation A-2. 

This Preparation is exesoplif ied by Pr^aration Al-3 and the 

like. 

25 Pareparation A-4 

The con^und (a-5) can be prepared by 1) deprotecting the 
amino grioup of the coii?>ound (a«4) and 2) reacting the con^und 
(a-4) with the compound (d-3). 

1> Deprotection of the amino group of the compound (a-4) 
30 The reaction may be carried out in substantially the same 

ifi^nner as described above for the deprotection of the amino group 
o£ the cooqpound (a-2) in the Preparation A-2. 
2> Reaction of the cappound (a-4) with the compound (d-3) 

This reaction may be carried out in substantially the same 
35 manner as described above for the reaction of the con^und (a-2) 
vi-th the compound (d-1) in the Preparation A-2. 

ThdLs Preparation is ex^plif ied by Preparation Al-:4 and the 

liJce. 

Pire paration A-5 
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The compouiid (a-6) can be prepare by deprotiecting tbe 
carboxyl group of the conq^und (a-5). 

The reaction may be carried out using a catalyst (e»g, 
Pearljnan catalyst (Pd(OH}2--C) , palladium on cartoon (Pd-C), and the 
5 like) tinder hydrogen atmosphere. The reaction may also be carried 
out using an alkali (e«g* sodium hydroxide, potassium hydroxide, 
lithium hydroxide, and the like) . 

The reaction may be carried out in a conventional solvent 
which does not adversely influence the reaction {e.g. methanol, 
10 ethanol, ethyl acetate, 1,4-dioxane, tetrahydrofuran^ and the 
like). 

The temperature of the reaction is not critical and the 
reaction is usually carried out frcm under cooling to heating. 

This reaction is exemplified by Preparation A1--5 and the 

15 like. 

Pareparation A-6 

a?he ccmpcmnd [JX] may be prepared by deprqtecting . the amino* 
group of the compound (a-6). 

The reaction may be carried out in substantially the same 
20 laanner as described for the depcotection of the amino group of 
tlie conq^ound (a-2) in the Preparation A«2^ 

This Preparation is exemplified by Preparation Al«6 and the 
•like^ . • • . 

Preparation 

25 Alternatively, when the carboxy protective group is t-butyl, 

the dep:gx>tectlon of carboxyl. group aind amino gx^oup of the 
Gooppound (a*^5) may be conducted simultaneously to give the 
coiK^und [II] » 

In this case, suitable deprotective agent for this reaction 
30 may be, for example, trifluoroacetlc acid and the like. 

The reaction may be carried out in a conventional solvent 
^ich does not adversely influence the reaction (e,g. 
dlohloromethane, and the like) • 

The tetk^erature of the reaction is not critical and the 
35 reaction xb usually carried out from under cooling to heating. 

This reaction is exemplified by Preparation A7-546, Al 0-5+6, 
and the like. 

The coi^pound [II] as obtained above is used in the 
Preparation C* 
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Preparation B 
preparation B-1 

The compound (b-2) may be prepared by reacting the compound 
(b-1) with the CQiqioand (d-4). 
5 oSie reaction may be carried out in the presence of a baee 

(e.g. dllsopropylethylainine) in suitable solvent (e,g. 
dlchloromethaner ethyl acetate, l,4-'dioxaner methanol , ethanol, 
and the like). 

reaction may be carried oat in a conventional solvent 
10 which does not adversely influence the reaction (e.g- 
dlchlocixnethane and the like)« 

!I!he temperature o£ the reaction is not critical and the 
reaction la usually carried out from under cooling to heating* 

^Ehis Preparation Is ^eaoi^lif led by Preparation Bl-*1 and the 

15 like. 

Pgeoaratlon B-2 

one compound (b-3) may be prepared by 1) deprot eating the 
amino group of the coB^und (b-2), and 2) reacting the ccHi^and 
(b-2) with the cM^und (d-l). 
20 1) Deprotection of the- amino group of the compound (b-2) 

OUe reaction may be carried out in svibstantially the same 
Bianner as described above for the d^rotecrtion of the amino group 
of the compound (a-2) in the Preparation. A-2. • • 
2) Reaction of the con^und (b-2) with the compound (d-1) 
25 The reaction may be carried out in the presence of PyBOP*^ 

HaiTUy and the like/ and a base (e^g* Hlinig basfe (e.g* N,N« v 
dllsopropylethylamine and the like) and the like) . 

The reaction may be caxxied out. in a conventional solvent 
vtuch does not adversely influence the reaction (e.g* N^N- 
30 dLmethylf ozraamide and the like) . 

The t€3i%>erature of the reaction is not critical and the 
reaction is usually carried out frcmi under cooling to heating. 

This sreparatiqn is exemplified by Preparation Bl-2 and the 

iLke. 

35 Pr^eparation B-3 

The compound {b-4) may be prepared by 1) deprotecting the 
anftino group of the compound (b-3), and 2) reacting the con^und 
(]>-3) with the con^und (d-2). 

1) D^rotection of the amino group of the con^und (b-3) 
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The reaction may be carried out in substantially the same 
manner as described above for the deproteotion of the amino group 
of the compound (a-2) in the Preparation A-2. 
2} Seacstion of the conqoound (b«3) with the compound (d->2) 
5 The reaction may be carried out in substantially the same 

manner as in Preparation 

Olhls Preparation is exeo^lified by Preparation Bl-3 and the 

l±ke« 

Pxreparation B-4 

10 The cOTipound (b-5) may be prepared by 1) deprotecting the 

amino group of the con^^ound (b-4)f and 2) reacting the compound 
(k>-4) with the coifipound (d-3). 

1) Deproteotion of the amino group of the compound (b-4) 

TAie reaction may be carried out in substantially the same 
15 manner as described above for the deproteotion of the amino group 
of the G<»apound (a-2) in the Preparation A-2- 

2) fieaction of the compound {b-4) with the ccHtipQund (d~3) 

The reaction may be carried out in the presence of PyBOP*^ 
HATUr and the like, and a base (e-g, ,Hiinig base (e*g. N,N- 
20 dJLisopropylethylamine and the like) and the like) • 

The reaction may be carried out in a conventional solvent 
i»9liijeh does not adversely influence the reaction < e.g. 
dixshloromethane, N,N-dimethylformamide, and the like)* 

The teii%>erature.o£ the reaction is not critical and the 
25 reaction is usually carried out from under cooling to heating • 

GOiis Preparation is exen^lified. by Preparation Bl-r4 and the 

like* 

Preparation B-5 

The compound [II] may be prepared by deprotecting the amino 
30 group and the carboayl group attached to the resin unit of the 
coB^und (b-5).* 

The reaction may be carried out in the presence of an acid 
(e.g. trifluoroacetic acid and the like). 

The reaction may be carried out in a conventional solvent 
35 vhich does not adversely influence the reaction (e.g* 
dichloromethane and the like). 

Ihe temperature of the reaction is not critical and the 
reaction is usually carried out from under cooling to heating. 

Thi.s Preparation is exemplified by Preparation .Bl-5 and the 
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like. 

!I?he COTBpQnnd [II] is used in the Preparation C. 
Pre paration C 
Pireoaration C^l 

5 The coinpound [III] inay be prepared by cyclizing the 

ccn^owid [II]. 

The reaction may be carried out in the presence of a 
reag^t (e.g. HATV/ BOP^ PyBOP^r VBTU, HOBT^ and the like), athd a 
base (e.g. dimethylaminopyridine/ triethylaminer N,N-* 
10 diisopropylethylaminer and the like)« 

The reaction may be carried out in a conventional solvent 
wtiich does not adversely influence the reaction (e.g* * 
dxiaethyl£omaiiilde, methylene chloride, and the like). 

nhe t€nq?erature of the reaction is not critical and the 
15 redaction Is usually carried out from under cooling to heating. 

Xhis Preparation is exesqplifled by Preparatijon Cl-1 and the 

like. 

Pr-enaratlon C^2 

The conq^und [IV] may be prepared by deprotecting the 
20 hydroxyl group of the ccanpound [III]* 

ihe reaction may be . carried out in the pres^ice o£ a base 
(e.g. sodium hydroxide, potassluia hydroxide, lithium hydroxide, 
sodium nethoxide; and the like) . 

She reaction may. be carried out in a conventional solvent 
25 vhlch does not adversely influence the reaction (e.g. methanol, 
etIianoJL, 1,4-dioxane, tetrahydrofuran, and the- like) . 

The ten^erature of the reaction is not critical and the 
reaction is usually carried out from under cooling to heating* 

This Preparation is exenipllf led by Preparation Cl-2 and the 

30 liKe« 

Preparation C-3 

The coitpound [V] may be prepared by oxidation of the 
conipound [JV]. 

Suitable oxidiasing agent In the reaction may be, for 
35 example, Dess -Martin periodinane (i.e. l,l,l-triacetoxy-l,l- 
dilrfdro-l,2-benziodoxol-3(lH)-one), and the like. 

The reaction may be carried out in a conventional solvent 
whxch does not adversely influence the reaction (e.g. 
dichloroiaethane, dlmethylsulf oxide, and the like). 

23 



mm mm 

The temperature of the reaction is not critical and the 
reaot±oli is usually carried out from under cooling to heating. 

This Preparation is exeni^lif led by Preparation Cl-3 and the 

like. 

5 The con^und [V] is used in the Preparation of the con^Ksund 

[I] of the present invention* 

Prepeuration of the cc^qaound m of the present inv«rt:ion 
Preparation of the ccanpound fl-lT 

The compound [i-*!] may be prepared by reacting the conqpound 
10 [V] with the con^und (d-5). 

Suitable COTipound (d-5) for the reaction may be^ for 
example, dimethyl (3R)-tex:t-butyldimethylsilyl03^-2- 
O9wbatylphosphonater dimethyl (3S)'-te3rt-butyldimethylsilyloxy-2^ 
osrabutylphosphonater dimethyl (3R)-tert-butyldJmethylsilyloxy-2- 
15 oxoh^tylphosphonate, and the like* 

The reaction may be carried out in the presence of a base 
(e.g. barium hydroxide octahydrate/ barium hydroxide monohydrate, 
sodliim hydroxide, potassium terti-butoxide, cesium carbonate, and 
the like) * 

20 The reaction may be carried out in a conventional solvent 

which ctoes not adversely influence the reaction (e.g* 
tetrahydrofuraur tetrahydrofuran-water mixture^r 'ii,N*- • 
dimethylfiormamide, dimethylsulfoxidev acetonitrile, ethanol, 2- ^ * 
propanoic and the like).. 

25 The temperature of the reaction is not critical and the 

reactions are usually carried out from under cooling to heating. 

The reaction may also be carried out in the presence of an 
organic base (e*g« HUnig base, OBU, and the like) and a lithium 
6a2t (e*g. lithium ohloridef lithium bromide/ lithium iodide, and 

30 the like) , in a suitable solvent (e*g. acetonitrile^ 

dimethylformamide, and the like) [Homer-Wadsworth-Emmons 
reaction] . 

The temperature of the reaction is not critical and the 
reactions are usually carried out from under cooling to heating^ 
35 The Preparation of the cmtipound £1-1 J is exemplified by 

Exaii^le 1-1 and the like. 
Preparation of the c ^mp^i^ni^ 

The Gcxi^ound [1-2] may be prepared by hydrogenation of 
alk:enylene of the compound [I-*l]. 

24 



Suit;able catialyet for the hydrogenation may be, for exaiqple, 
palladium-BaS04 (Pd-BaS04)F palladium on carboa (Pd-C)^ Pd<oH)2 on 
GatboHi and nhe like. 

The reaction may t>e carried out in a conventional solvent 
5 which does not adversely influence the reaction (e*g. methanol, 
ethyl acetate/ ethanol, 1,4-dioxane, and the like)« 

The te93Q>erature of the reaction is not critical and the 
reaction is usually carried out from under cooling to heating • 

The preparation of the caDpound [1-2] is exemplified by 
10 Example 1-2 and the like. 

Pr:epaT-atii.on of the cmnpound ri^31 

The compound [1-3] may be prepared by deprptecting the 
hydroxyl group of the compound [I-l] or [l-^Z]- 

Suitable agent for the reaction may be, for exan^e, 
15 tetrabutylamnonium fluoride, pyridlnium polyChydrogen fluoride) , 
hydrogen fluoride, cesium fluoride, potassium fluoride, and the 
like. 

The reaction may be caanried out in a conventional solvent 
wtiich does not adversely influence the reaction (e-^g. 
20 tetrahydrofuran, N,N-dimethylformamide, pyridine, and the like) • 
Optionally r the reaction may be carried out in the presence of a 
Ga.talyst (e.g* Pearlman catalyst (Pd(OH)2-C), palladium on carbon 
(Pd-<:) , and. the like) under hydrogen atmosphere* 

The teii%»erature of the reaction is not critical and the 
25 reaction is usually carried out frOTi under cooling to heating* 

The,: Preparation of the coiqraund [l-BJv is exemplified iy 
EKample 1-3 and the like. 

TO determine absolute configuration of the hydroxyl group 
of the con^und [1-3] and to estimate optical purity of the 
30 isomer of the compound [1-31 r cm^und [1-3] is reacted with 
a xeagent such as (R)-(-)-cx-metho3cy-a-trifluoromethyl-a- 
ph^nylaeetyl chloride, (S)-(+)-a-methoxy-cr-trifluorometlq^l-a- 
phenylacetyl chloride^ and the like« 

The reaction may be cairried out in a conventional solvent 
35 vhich does not adversely influence the reaction (e.g^ pyridine, 
xoerthylene chloride, and the like). 

The temperature of the reaction is not critical and the 
reaction is usually carried out from under cooling to heating. 

This reaction is exemplified by E3caiiq[>le 10-4* 
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Test Meth od 

In order to show the usefulnesfi of the oon^und [l] of the 
invention, the pharmacological test result of the representative 
compounds of the present invention is shown in the following. 
5 Ttefit 1: D *»^7I*t^ln^T^a^■ lQn of hlg tioHfi deaqeftylase inhihitor aotlvitv 
The pnrtif^l purification of human histone deacetylase, the 
pr:e%>aration of [^) acetyl histones, and the assay for histone 
deaoetylase activity vere performed basically according to the 
method as proposed by Yoshida et al- as follows. 
10 Ttawif ^i purification of human hist one deacetvlase 

The human histone deacetylase was partially purified from 
haman T cell leukemia Jurkat cells. JUrkat cells (5 X 10'* cells) 
were suspended in 40 ml of the BSh buffer consisting of 15 UN 
potAssium phosphate, ^7.5, 5% glycerol and 0*2 mW £Dm. After 
15 homogeni^atlon, nuclei were collected by centrifogatjx^n (35^000 x 
g^ 10 min) and homog^uLaed in 20 ml of the same buffer 
sapplenented with 1 M (NH4)2SO,. The viscous homogenate was 
sonicated and clarified by centrifugation (35,000 x g, 10 min), 
and the deacetylase was precipitated by raising the concentration 
20 of (NH4)2SO« to 3.5 M. The precipitated protein was dissolved in 
10 ml of the HDA buffer and dialyzed against 4 liters of the same 
baffer. The dialyzate was then loaded onto a DEaE-cellulose 
(Whatman de52) column (25 x 85 nm) equilibrated with the sane 
baffer and eluted with 300 ml of .a linear gradient (0-0.6 M) of. 
25 MiCa. A single peak of histone deacetylase activity appeared 
between 0-3 and 0.4 M NaCl. . . 

Preparation of r^l acetyl histone 

TO obtain [^] acetyl-labeled histone as the substrate for 
tne histone deacetylase assay, 1 x 10» cells of JUrkat in 20 ml of 
30 BP24I-1640 medium (supplemented with 10% FBS, penicillin (50 

uaita/ml) and streptomycin {50fig/i6L}) were incubated vith 300 HBq 
('H] sodlTim acetate in the presence of 5 mM sodium butyrate for 30 
minutes in 5% C02-95% air atmosphere at 37 'c in a 75 cm' flask, 
harvested into a centrifuge tube (50 ml), collected by 
35 centrifugation at lOOO rjaa for 10 minutes, and washed once with 
phosphate-buffered saline. The washed cells were suspended in 15 
ml of ice-cold lysis buffer (10 mM Tris-HCl, 50 mM sodium 
bisulfite, 1% Triton X-lOO, 10 mM MgCl2, 8.6% sucrose, pH 6-5). 
After Dounce homogenization (30 stroke) , the nuclei were 
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collected by oenl^rifugatlon at. 1000 rpin for 10 iiiijtiiat;es, washed 3 
t±QlieS with 15 iRl of the lysis buffer, and once with 15 ml of ice- 
cooled washing buffer (10 nsH Tris-HCl^ 13 mM edxa., pH 7.4) 
successively » The pellet was suspended in 6 ml of Jjce-cooled 
5 wat;er using a mixer, and 68/Zl bf H2SO4 was added to the 

suspension i:o give a concentration of 0«4 After incubatdLon at 
4**C for 1 hour^ the suspension was centrifuged for 5 minutes at 
15^000 rpm, and the supernatant was taken and mixed with 60 ml of 
acetone. After overnight incubation at -20'*C/ the coagulated 
10 maiterial was collected by microcentrifugation^ air-dried, and 
stored at -SO^'C. 

Afisav for hietone deac etvlase activity 

ror the standard assay, 10 /XI of c^] acetyl-labeled 
h±6tones were added to 90jC£l of the enzyme fraction, and the 

15 mixture was incubated at 25*^0 for 30 minutes « The reaction was 
stopped by addition of 10 /il of HCl- The released [*H] acetic 
acid was extracted with l.rol of ethyl acetate, and Q«9 ml of the 
solvent layer was taken into 10 ml of toluene scintillation 
solution for determination of radioactivity. 

20 qtest 2t Det <=>rTniivatinf^ of !P-cell growth Inhibitor activity. 

■Ihe T lymphocyte blastogenesis test was performed in 
microtiter plates with each well containing 1,5 x 10^ splonlc 
cells of Iiewis rats in 0.1 nal KPMI-i640 medium supplemiented with. 
10% fetal bovine serum (FBS), 50 mM 2-mercaptoethanol, penicilln 

25 (100 units/xnl) and streptomycin (100/zg/ml), to which Concanavalia 
A (l/zg/ml) was. added. «he cells were incubated at 37**C in a 
humidified atmosphere of 5% CO2 for 72 hours • After the culture 
period, suppressive activities of the test coii^ounds in T 
lymphocyte blastogenesis were quantified by AlamarBlue™ Assay. 

30 !rtie test saitqples were dissolved in miSO and further diluted with 
* BPMI-1640 medium and added to the culture. The activities of the 
test con^unds were expressed as ICso* 

Khe results of jthose tests are shown in the Table 1. 
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Table Is HDAC inhibitory 
activity Of the ccagound 



activity and T-aell growth inhibitory 
of the present invention 



Te^t 1 ; HDAC 
inhibitory 
activity iCso (nM) 



Test 2 t T-c©ll 
growth inhibitory 
activity ICso (pM) 
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The phamiaceutieal coo^osltiion of the present inv^tion 
ccnnprislng hietone deacetylase inhibitor, such as the oampound 
[n, is useful as a therapeutix! or prophyla-ctlc agent for 
dlseas^ <»^sed by abnozmal gene exprcrssiohr fluoh as infiaitonatory 
disorders, diabetes, diabetic oon^lioations / homozygous 
thalasseoiia, fibrosis, cirrhosis, acute proinyelocytic leukaemia 
(&PL) , protozoal infection and the lUce, Further, it is useful as 
ail antitumor agent or immunosuppressant, which prevents an organ 
transplant rejection and autoimmune diseases as exemplified below. 

Rejection reactions by transplantation of organs or tissue? 
each as the heart, kidney, liver, bone marrow, skin, cornea, lung, 
pancreas r small intestine, limb, muscle, nerve, ijiteirvertebral 
disc, trachea, nQpblast, cartilage, and the like; 
graft-versus-host reactions following bone marrow 
tiransplantat ion ; 

autoimmune diseases such as rheumatoid arthritis, systemic lupus 
erythematosus, Hashimoto's thyroiditis, multiple sclerosis. 
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myasthenia gravis, type I diabetes^ and the like; 
and infections caused by pathogenic loicroorganisitis (e.g* 
Aspergillns fumigatus, Fusarium oxysporum. Trichophyton 
astezx^ides, £ind the like). 
5 Furthezmore^ phazmaceatical preparations of the histone 

deacetylase lnhib±tor# such as the conspound are use£al for 
the therapy or prophylaxis of the following diseases. 

Inflaixuaatory or hyperproliferative skin diseases or 
cutaneous nianif estations of ixnmanoXogically-inediated diseases 

10 (e.g. psoriasis, atopic dermatitis,; contact dezmatitiS/ 

eczematoid dermatitis , seborrheic dermatitis, lichen planus, 
pesqphlgus, bullous pen^hlgoidr epidermolysis bullosa, urticaria, 
angloedema, vasculltides, erythema, denoal eoslnophllla/ lupus 
ezythematosuB , acne, and alopecia areata); 

15 autoiinmime diseases of the eye (e.g. keratoconjunctivitis, vernal 
€x>n junctlvitls , uveitis associated, with Behcet 's disease, 
keratitis r herpetic keratitis^ conical ker^,tltls, corneal! 
epithelial dystrophy, keratoleukoina, ocular preophigoa, Mooren's 
ulcer, sclerltls. Grave's ophthalniDpathy, Vogt-Koyj%na:gl'*«Harada 

20 syndroae, keratooonjuncrtlvltis sicca (dry eye), phlyctenule. 
Iridocyclitis, sarcoidosis, endocrine ophthalmopathy, and the 
like); • 
re^rslble obstructive airways diseases [asthma (e«g« bronchial 
asthma, allergic asthma, intrinsic asthma,, extrinsic asthma, and 

25 dust asthma), particularly chronic or iuveterate asthma (e.g* 

late asthma anfll airway hyper-^responsiveness ) brqnchltis, atici the 
lUce] ; ' 

^cosal or vascular inflammations (e.g« gastric ulcer, ischemic 

or thrombotic vascular injury, ischemic bowel diseases, enteritis, 
30 necrotizing enterocolitis, intestinal damages associated with 

therxoal bums, leukotxlene B4-medlated diseases); 

iate^stlnal Inflamnat ions /allergies (e.g. coellac diseases, 

proctitis, eo3lnophlli.c gastroenteritis, mastocytosis, Crohn's 

disease and ulcerative colitis); 
35 food-related allergic diseases with symptomatic manifestation 

resmte from the gastrointestinal tract {e*g. migraln, rhinitis 

and eczema); 

renal diseases (e.g. intestltlal nephritis, Goodpasture's 
syndrome, hemolytic uremic syndrome, and diabetic nephropathy); 

29 
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nervous diseases (e.g. multiple nyositis, Guillain-Barre syndromer 
Meniere's disease, mttlti^jle neuritis, solitary neuritis, cerebral 
infarction, jaahelner's disease, Parkinson's disease, anyotrophic 
lateral sclerosis (ALS), and radiculopathy) j 
cer^ral ischesiiic diseases (e.g., head injury, hemorrhage in 
txraln (e.g., subarachnoid hemorrhage, intracerebral hemorrhage), 
cerebral thrombosis, cerebral einbolisia, cardiac arrest, stroke, 
transient ischemic at1:aok (TI&) , and hypertensive 
encephalopathy) ; 

endocrine diseases (e.g. hyperthyroidism, and Basedow's disease); 
heanatlc diseases (e.g* pore red cell aplasia, aplastic? anemia, 
hypoplastic anemia, idiopathic thrombocytopenic purpura, 
autoJunmuie hemolytic anemia, agranulocytosis, pemioious anania, 
megaloblastic anemia, and aneeythroplasiaL) ; 
bone diseases (e.g. osteoporosis); 

respiratory diseases (e.g. sarcoidosis, pulmonary fibrosis, and 
idiopathic interstitial pneumonia)? 

skin diseases (e.g. dermatomyositia, leukoderma vulgaris, 
ichthyosis vulgaris, photosensitivity, and outaneoua T-cell 
lyn^homa) ; 

circulatory diseases (e,g. arteriosclerosis, atberosclerosis , 
aortitis syndrome, polyarteritis nodosa, and myocardosis)^ 
collagen diseases (e.g. scleroderma, Wegener's granuloma, and 
Sjogren's syndrome)? 
adiposis; 

eosinophilic fasciitis? r-J a-. 

periodontal diseases (e.g. damage to gingiva, perlxsdontium, 

alveolar bone or substantia ossea dentis); 

nephrotic syndrome (e-g- glomerulonephritis); 

male pattern alopecia, cilopecia senile; 

moescular dystrophy; 

pyodema and Sessary syndrome; 

chromosome abnormality--asBociated diseases (e.g. Down's 
syndrome) ; 
Addison's disease; 

active oxygen-mediated diseases [e.g, organ injury (e.g. ischemic 
circulation disorders of organs (e.g. heart, liver, kidney, 
digestive tract, and the like) associated with preservation, 
txansplantation, or ischemic diseases (e.g. thrombosis, cardial 
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infarottoft/ and -the like)s 

intestinal diseases (e.g. endotojcin shockr pseudomenbranous 
colitis r and drug- or radiation-induoed colitis) i 
renal diseases (e.g. ischemic acnte renal insuff iai£ac7r chronic 
renal failure): 

pulBkonary diseases (e.g. toxicosis oavused by pulanonary oxygen or 
drugs (e»g- paracort, bleom^ln, and the like)* lung cancer, and 
palnonary aiiphysema) t 

ocalar diseases (e.g. cataracta, iron-storage disease (siderosis 
bulbi)r retinitis, pigmentosa, senile plaques, vitreous scarring, 
corneal alkali bum)s 

dermatitis (e.g. exythmiSi nmltiforme, linear Immnnoglobolin A 
bullous dermatitis, cement deonatitis) t 

and other diseases (e.g. gingivitis, periodontitis, sepsis, 
pancreatitis, and diseases caused by environmental pollution (e.g 
air pollution), aging, carcinogen, metastasis of carclnonta, and 
bypobaropathy) ] ; 

dLLseases caused by histamine release or leukotrlene c4 relate; 
resnenosis of coronary artery following angioplasty and 
prevention of postsurgical adhesions; 

autoiimiHine diseases and Inflanniatory conditions (e.g., prlinary 
nnicosal edena, autoiiaiane atrophic gastritis, premature menopause 
male sterility, juvenile diabetes mellitus, pemphigus vulgairis, 
pen^higoid, syii?>athetic ophthalinitis , lens-induced uveitis, 
idiopathic leukopenia, active chronic hepatitis, idiopathic 
cirrhosis, discoid lupus .exythematpsus,,.. autoimmune orchitis,., 
arthritis (e.g. arthritis deformans), or polychondritis)? 
Human Immunodeficiency Virus (HIV) infection, AIDS; 
allergic conjunctivitis; 

hypertrophic cicatrix and keloid due to trauma, bum, or surgery. 

a^ierefore, the pharmaceutical composition of the present 
invention is useful for the therapy and prophylaxis of liver 
diseases [e.g. iiiBrainogenic diseases (e.g. chronic autoimmune 
liver diseases such as autoimmune hepatic diseases, primary 
biliary cirrhosis or sclerosing cholangitis), partial liver 
resection, acute liver necrosis (e.g. necrosis caused by toxins, 
viral hepatitis, shock, or anoxia), hepatitis », non-A non-B 
hepatitis, hepatocirrhosis, and hepatic failure (e.g- fulminant 
hepatitis, late-onset hepatitis and "acute-on-chronlo" liver 
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failure (acute liver failure on chronic liver diseases))]. 

Ttie phaxinaceutieal con^silrion of the present invention can 
be used in the form of pharmaceutical preparation , for exanple, 
in a solid, e^aniisolid or liquid fona^ which contains the histone 
5 deacetylase inhibitor # such as the cosqgkound [l]f as an active 
ingredient in admixture with an organic or inorganic carrier or 
excipient suitable for external, enteral or parenteral 
administrations. The active ingredient may be cooq^undedf for 
example, with the usual non-toxic, pharmaceutically acceptable 

10 carriers for tablets, pellets, capsules, suppositories, solutions, 
emulsions, suspensions. Injections, ointments, liiuments, eye 
drops, lotion, gel, cream, and any other form suitable for use* 

ante carriers which can be used are water, glucose, lactose, 
gum acacia, gelatin, mazuiitol, starch paste, magnesium 

15 trisilicate, talc, com starch, keratin, colloidal silica, potato 
starch, urea and other carriers suitable for use in manufacturing 
preparations, in a solid, s^nisolid, or ligadLd form, and in 
addition auxiliary, stabilising, thickening, solubilizijxg and 
coloring agents and perfumes may be used* 

20 For applying the cco^sition to human, it is preferable to 

apply it by intravenous, intramuscular, topical or oral 
administration* VOiile the dosage of therapeutically effective 
amount o£ the histone deacetylase inhibitor, such as the ccn^und 
[I], varies from and also depends upon the age and condition of 

25 each individual patient to be treated, when an individual patient 
is to be treated, in the case of intravenous administration, a 
daily dose of 0» 01-10 of the histone deacetylase inhibitor, 
such as the cooqsound [I], per kg weight of human being, in the 
case of intramuscular administration, a daily dose of 0^1-10 mg 

30 of the hietone deacetylase inhibitor, such as the compound of the 
formula [I], per kg weight of human being, and in. the case of 
oral administration, a daily dose of 0«5-50 mg of the histone 
deacetylase inhibitor, such as the conqpound [I], per kg ^ight of 
human being, is generally given for treatment. 

35 The following Preparations and Examples are given for 

tbe purpose of illustrating the present invention in more, 
detail. 
Preparation 1 



To a stirred solution of 2(S)-(+)-amino-2-methylbutanolc 
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aeid monohydrate (15 g) in 1,4-dioKane (225 ml)/ a inlxliure of IN 
sodium hydroxide aqueous solunion (111 ml) and dx-tert-butyl 
ddx^arbonate (24.2 g) \ms added at ambient texi^erabure and the 
resulting miicture was stirred for 53 hours, i^ddltional mixture! of 
5 d±->text*^butyl dlcsarbonate (24.2 g) and IN sodium hydroxide 

aqueous solution (111 ml) was added at 8 hours, 24 hours and 48 
hours after the start of the reaction* The mixture was diluted 
w±th diethyl ether (400 ml) and the organic phase was s^arated* 
The pH of the aqueous phase was adjusted to 1 with concentrated 

10 hydrochloric acid* The aqueous phase was extracted with ethyl 
acetate (500 ml) twice and the organic layers were combined, 
vashed with brine (500 ml)# dried over anhydrous sodium sulfate 
and concentrated in vacuo* oSie residual solid vas treated with 
hexane (100 ml) and the resulting suspension was stirred in an 

15 ioe bath for one hour. The precipitate was filtered and washed 
with cold hexane to affoxd 2(S)-N-tert-buto3«Y<7^1^c^nylamdLno-2- 
methylbutanoic acid (21.71 g, hereinaft^ Compound a) as a white 
amorphous solid. 

^H— NMR (300MIIZ, DMSO-d«^ S)t 6.82 (IH^ brs)^ 1. €1-1. 82 {2B, m) , 
20 1.36 (9Hr s)r 0.7S (3H, t, J^7.5Hz); 
mSS (ES--): m/e 216.17* 
Preparation 2 

To a solution of (S)-2-amino-6*-hydroxyhexanoic acid. (2.0 g). 
andl sodium hydrogen carbonate (2.28 g) in dioxane-water mixture 

25 (20 ml t 20 ml) was added di-tert-butyl dicarbonate (5.93 g) at 
room temperature. The resulting mixture was stirred at room 
tenc^perature for 6 hours* The reaction mixture was diluted with 
watier and washed with ether. The aqueous phase was adjusted to pH 
2 with cone, hydrochloric acid and extracted with ethyl acetate* 

30 Xhe organic layer was washed with wftter and brine, dried over 

adbiydxous sodium sulfate and concentrated in vacuo to give 2<S)- 
N-*t:ert-butoxycarbonylamino-6-hyd£oxyhexanoic acid as a solid. 
^H-»MR (300HHZ, pM50-d4S, d)z 1.18-1.45 (4H^ m) ^ 1-37 (9H/ s)^ 
1.45-1.70 (2H/ m)^ 3*35 (2Hr m) r 3*75-3.88 (IH^ m)^ 4.31-4*45 (IH^ 

35 br> , 7.06 (IH, d^ J-7.5ttz); 

MftSS (ES-)s m/e 246.15 (H-1). 
Preparation 3 

To a solution of 2(S)-«N*^tert butoxycarbonylamino-6-- 
hydrox/hexanoic acid (3.36 g) in .HrN-dimethylfoxrmamide (35 ml). 
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cesium carbonate powder was added (2*21 g) at 0**c and stirred for 
1.5 hours at room teniperature* the mixture ^ benzylbromxde 
(1«66 ml) was add^ at O^c and stirred for 1*5 hours* The 
reaction mixture was stirred for further 1*5 hours at room 
5 te8i(»erature. 73ie reaction mixture was poured into water under 
ice^ooling and extracted with ethyl acetate. a%e organic layer 
was washed with water (3 times) and brine, dried over anhydrous 
sodium sulfate and concentrated in vacuo to give 2(S)-N-tert- 
butoxycarbonylamlno-6-hydroxyhexanoic acid b^zyl ester as a pale 

10 yellow crude oil. 

^H-NMR (300MHz, CDCla^ 6)t 1.44 (9H^ 6), 1. 48-1,90 (7E, m) r 3.55- 
3.65 (2Hr m), 4.30«-4.41 (IH, m) , 5.02-^5*10 (IH, m) , 5.10-5.25 (2H, 
m), 7.36 (5Hr br.s); 
MASS (ES-)s m/e 338.23 (H^-l). 

15 Pirenaration 4 

To a solution of 2(S)-Kr-tert-butoxycarbonylamino-6- 
hydroxyhexanoic acid benzyl ester (4.58 g) in pyridine (13 ml)#. 
benzoylchloride (2 g) was added at 0**C and stirred for 1.5 hour© 
at room tesiq^rature- The reaction mixture was poured into oooLed 

20 lu hydrochloric add (150 ml) and stirred for 10 minutes. The 
resulting mixture was extracted with ethyl acetate. a!he organijc 
layer was washed with water, saturated sodium hydrogen carbonate, 
water and brine, dried over anhydrous sodium sulfate and 
concentrated in vacuo.. The crude product was . pur if ied by column 

25 chromatography (eluting with ethyl acetate/hexane = 10/1 to 4/1 
v/v) to give 2(S)-lI-tert-butoxycarbonylamino-6-benzoyloxyhexianoic 
acxd benzyl ester as a pale yellow oil . • 

/^H-NMR (300HHZ, CDCI3, 6)z 1.35-1.60 (2H, m) , 1.43 (9H, S), 1.62- 
1.96 (4H, m), 4.26 (IH, t, J^6.0Hz), 4.30^4.42 (IH, m), 5.00-5.08 

30 (iH, m), 5.08-5.22 (2H, m), 7.34 (5R^ s), 7.39«-7.46 (2H, m) , 
7. 52-7. 60 (IH, m), 7.98-8.05 (2H, m); 
MhSS (ES-i-)s ra/e 442.34. 
Preparation 5 

To a solution of 2(S)--N-tert-butoxycarbonylamino-6- 

35 benzoyloxyhexanoic acid benzyl ester (5.43 g) in methanol (55 ml), 
palladium hydroxide on charcoal catalyst (50 mg) was added. The 
aix: atmosphere was replaced with hydrogen (4 atm) and shaken for 
3 liours. The resulting mixture was filtered through a pad of 
Celite*, and washed with methanol. The filtrate was concentrated 
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in vacuo to give 6-ben2oyloxy-2(S)-N-terl:-butoxycarbonylainiiio- 
hexsuioic acid (hereinafter Con^and b) as a pale yellow oil. 
*H-HMR (300MHz, CDCI3, d)s 1-44 (9H, s), l,47-.2.05 m), 4,12- 

4.27 (IH, m), 4.44 (2H, t, j«6,0H2), 5.00-5,12 (IH, m) , 7.38-7.50 
(2H, m), 7.50-7.62 (IH, m), 8.00-8.07 (2H, m)f 
KRSa (BS-l')s m/e 352.20 (W-l). 
Pr^ ?aratix)n 6 

•R> a c»oled suspension of N-tert-butoxycarbonylamino-S- 
msthOJcy-e-oxo-L-norleucine dicyclohe3g^lamine salt (21.1 g) in 
N/N-dimethylformamide (210 ml) was added benzyl bromide (7.9 -g), 
and the mixture was stirred at ambient ten%>erature for 3 days. 
The loixtuxe was evaporated in vacuo. Ttts residue was diluted with 
ethyl acetate and the resnaining solid was -filtered off. The 
£j_ltu:at» was washed with 10% aqueous citric acid aolutle«i# 
saturated sodium hydrogen oarb^ate solution and brlner dried 
ovez: magnesiton sulfate and evaporated, in vacuo. The residue vfas 
purified by silica gel column chromatography (eluting with • 
hexane/ethyl acetate = 4s 1 to 2:1 v/v) to give N-tert- 
but03{3?carbonyl-6-methoxy-.6-oxo-l.-norle«cine benzyl ester (15.4 g) 

as a white solid.. 

*H-NMR (300MHz* CDCI3, d)s 1.28 (33c3H, s), 1,50^1.75 (3H, m)r 
1-83 (IH, m), 2,31 (2H, m) , 3.65 (3H, s), 4.35 (lE, m), 5.06 (IH, 
br-d, J-^SHz), 5-14 (IH, d, =J«12Hz), 5.20 (IE, d, J«12Hz), 7.30- 
7.42 (5Hr m)j - . 
H&SS (ES-l-)i m/e 366. 
Preparation 7 - 

To a stirred solution of N-tert-butoxycarbonyl-6-methoaiy-6- 
oxo-L-norleucine benzyl ester (15.4 g) in acetonitrile (ISOml) 
were added 4-diinethylamin^Ryridine (1.03 g) and di-tert- 
butyldicarbonate (14.7 g), and the mixture was stirred at ambient 
temperature for 1 day* The mixture was evaporated in vacuo. The 
residue was purified by silioa gel column chromatography (elating 
with hea»ne/ethyl acetate = 10:1 v/v) to give N^W-di-tert- 
but03^carbonyl-6-inetho3Qr-fi-03co-Ii-norleucine as a colorless oil 

(20.0 g). 

^H-NMR (300MHz, CDCI3, 6)t 1.45 (2x9h, b), 1.70 (2H, m) , 1.96 (IH 
m), 2.15 (IH, m), 2.36 (2H, m), 3.66 (3H, s), 4.90 (IH, dd, J=9 
and 4.5Hz), 5.13 (IH, d, MIH2), 5.17 (IH, d, ar==llHz), 7.28-7.39 
(5H, ra); 
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MASS (ES+): m/e 488. 
Pre paration 8 

•to a cooled solution of NfN-di-texrt-butoxycarbonyI-6- 
inetlio3<y-6^xo-L-norleucine (9.71 g) in diethyl ether (150 na) was 
5 added dropwrise IH solution of diisobutylaluminium hydride in 

h^ane (DIEAL) (23 ml) at ^TS^'C^ After 30 ixiinuted OIBAL (24 ml) 
was added dxopwlse until the starting cos^und was disappeared* 
The reaction mixture was quenched by addition of waters After 
warming to O^^C with stirring, the mixture was filtered through a 
lb pad of Celite*. The solvent was evajpoirated and the residual 

solvent was removed azeotropically with toluene to give N^Kf-di- 
tert<-butoxycarbonyl-6-oxo-li^norleucine benzyl ester as a pale 
yellow oil (8^94 g)* 

^-NMR (300MHz, CDCI3, <5)s 1.45 (2x9H, S), 1*70 (2H, m), 1«96 (IH^ 
15 m), 2.14 (IH, m), 2.49 (2S# m), 4*90 (IH, m), 5*13 (IE, d, 

J«?12Hz), 5.17 (IH, d, j^l2Hz), 7.26-7-39 (SH, m), 9*76 (IH, t, 
J«=lHz)j 

mSS (ES-)s m/e 435* 
Preparation 9 

20 . To a stirred solution of dime-thyl (3R)-3!-ben«yloxy-2- 

oKObutylphosphonate (1*08 g), lithium chloride <174 mg), and N,«r- 
diisdpropylethylamine (442 mg) in acetonitrile (10 ml) was added 
a solution of H,N-di-tert-Tbutoxycarbottyl-6-^xo-ii-norleucine . 
benzyl esrtier (1.49 g) in acetonitrile (30 ml) at ambient 

25 tenqoeratore. The mixture was stirred at: ambient temperature for 5 
days.. After evaporation of the solvent, the residue was diluted 
wi-th water, and extracted with ethyl acetate* The extract was 
waehed with brine, dried over magnesium sulfate, and the solvent 
was evaporated in vacuo. The residue was purified by silica gel 

30 column chromatography (eluting with hexane/ethyl acetate = lOsl 
v/v) to give bensyl (2S,6B)-9-benzyloxy-2-di-tert- 
bu'to3Q^carbonylamino-8-oxodec*^6-enaate as an oil (1.13 g)« 
%-NMR (3O0MHZ, CDCI3,, 6)z 1*35 {3H, d, a^7Hz), 1*38-1*62 (6H, m), 
1.44 (2x9H, s), 1.95 (IH, m), 2*16 (IH, m) . 2,28 (2H, m) , 4*05 

35 (IH, q, J=7Hz), 4*41 (IH, d, J=l2Hz), 4*56 (IH, d, a=12Hz), 4.90 
(IH, dd, J=10 and 5Hz), 5.12 (IH, d, J==12Hz), 5.16 (IH, d, 
J=X2Hz), €.51 (IH, d, J=15Hz), 7*02 (IH, dt, J=15 and 7Hz), 7#23- 
7.40 (5H, m); 

MASS m/e 618 (M+Ha)* 
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pT"*=*pa rat ion 10 

A solution of benzyl (2Sr6E)-9-benzyloxy-2-di-i:ert- 
butoxycarbonylaminc-8-oxodeo-6-enoate (2-74 q> in ethyl acetate 
(30 ml) was hydrogenated In the presence of 10% palladlum^^arbon 
5 (300 mg) for 2 hours # HbB reaction ndJcture vvas flitted through a 
pad of Cellte^ and conc^trated In vacuo to give (2S)-9« 
ben2yloxY-2--dl-tert-butp3Qfcarbonylamino-8--oxodecanoi^ acid as an 
oil (2*27 g). 

^H-NMR (30QMHZ/ CDCI3/ <5)s 1*19-1*53 (CH^ m) , 1^33 (3Hf d^ J=7Hz), 

10 1.50 (2x9H^ s), 1.89 (IH/ m) , 2*07 (IH, m) , 2*44-2.65 (2H, m) , 

3*92 (IH^ q, J=7Hz)^ 4.48 {IR, d, J=12H2), 4.54 (IHr d, J=12Hz)^ 
4.89 (IH/ dd, J=^10 and 5H2)# 7.22-7.40 (5H, m)t 
MASS (E;s^)9 m/e 506. 
Preparation 11 

15 To a solution of (2S)-9*-l)en2ylo3q^-2-di-tert- 

biitoxycaxlMnylaiiiino-S-axodecanoic acid (164 mg) in dioxane (2 iKil) 
va© added 4N-hydro9en chloride in dloxane (2 ml)/ and the mixture 
was stirred at ambient teoi^erature for 3 hours. Mie solvent was 
evaporated in vacuo and the residual solvent was removed 

20 azeotropieally with toluene to give (2S)-2-amiao-9-benzyloxy'-8- 
oxodeoanoic acid hydrochloride as an amorphous (109 mg). 
^-^imR (30019H2, DHSO-^de, 6)^ 1.16-1-53 m) ^ 1.23 (3Hr dr 

J=7Hz),. 1.76 (2Hr m) > 2-55- {2B, m) g 3.86 (IH^ t/ J=5Hz), 3.99 (iH, 
Jte7Hz)^ 4*46 (IH/ d, J-12HZ), 4*51 (IH^ d, J=12Hz), 7*26-7.41 

25 (5H, m), 8.30 (2H, br); 

M&SS (BS-l-)s m/e 308. : 
Prreparatlon 12 

TO a stirred solution of (2S)-2-amliio-9-benzyloxy-8- 
oicodecanolc acid hydrochloride g) in dioxane (20 ml) were 

30 a^ded IN-sodium hydroxide (8*8 ml) and di-'tert-butyldicaj±onate 
(1 *04 g) in dioxane, and the mixture was stirred at ambient 
temperature for 4 hours, xhe mixture was concentrated in vacuo. 
a3i.e residue was diluted with water and the mixture was wasbed 
with diethyl ether. The aqueous phase was acidified with IW- 

35 hycbrogen chloride^ and extracted with ethyl acetate. The organio 
ph-ase was washed with brine, dried over magnesium sulfate, and 
evaporated In vacuo to give (2S)-9-benzyloxy-2-tert- 
bu-to3r^carbonylamino-8-oxodecanoic acid (hereinafter Compound c) 
as a colorless oil (1.48 g). 




^H-KMR (300MHz, CDClar 6): 1.21-1.46 <4H, m) , 1.33 (3H, d, O^THz), 
1.52-1,74 (3H, m), 1.84 (IH, m), 2,55 (in, m), 3.72 <1H, q, 
J-7HZ), 4.28 (IH, m), 4.49 (IH, d, J=12H2), 4.55 (Ih, J-12H2), 
4,97 (IH, br-d, J=8Hz), 7.21-7.40 (5H> m); 
S MASS (ES-*)« iii/e 406. 

Preparatiion Al-1 

To a stirred solution of N-tei:t-butoaycarbonyl-(R) -proline 

lO (50 g) in N/N-dijnethylfonnaniide (250 ml), cesiam carbonate (37.8 
g) was added portionwise under ice-cooling in an ice bath. The 
ice batb was removed and the suspension was stirred at ambient 
temperature fox 1.5 hoiu^. TO the euspCTsion benzyl bromide (40.9 
g) was added under ioe-cooling and the mixture was stirred' at 

15 ambient teagperature £or two axud half an hour. Oto this mlKture, 
\«ater (250 ml) was added under ice-cooling and the mixture was - 
extracted with ethyl acetate (1500 nl)r and washed with water 
(250 ml, 3 times) and brine (250 ml). The organic layer was dried 
over anhydrous sodium sulfate, filtered and the filtrate was 

20 concentrated in vacuo to give crude. Ccmqpound Al-1 (N-tert- • 

batoxycarbonyl-(R)-proline benzyl ester, 87.3 g) as a colorless 
oil. 

• ^H-HMR (300HHZ; GOClsr S)i 1-35 (€B, S), 1.46 (3H, s),. 1.76-2,04' * 
(3a, n), 2.07-2.31 (IE, m), 3.31-3.61 (2H, m) , 4.26 (0.6B, dd, 
25 J=8.p and 3.6HS:), 4.40 (0.4H, dd, 0^8.4 and 2.4Hz), 5.04-5.30 (2H, 
m), 7.25-7*40 (5H, m);.... 
MASS (ES+)! m/e 306.13 (tt4-l). 
Preparation Al-2 

To the Conq^nd Al-1 (114 mg), 4N hydrogen chloride isi 
30 ethyl acetate (50 ml) was added at ambient tean^erature and the 
mixture was stirred at ambient temperature for 2 hours. Tbe 
mixture was cono^trated In vacuo and the residual hydrogen 
chloride was removed azeotropically with ethyl acetate 4 times. 
The residual aittszphous solid was dissolved in M,N- 
35 dimethylformaroide (3 ml), and to the solution were added O- 

benzyl-Kr-tert-buto3cycarbonyltyrosine (146 rog) , l-ethyl-3-(3'-M,N- 
dimethylamlnopropyl)carbodiimide (63.8 mg) and l-hydroac^- 
benzotriazole (55.5 mg) under ice-cooling. The mixture was 
stixred at. ambient ten^erature for 1.5 hours. The mixture was 



diluted with ethyl acetate (300 ml) and washed with 5% aqueous 
potassium hydrogensulfate solution (200 ml, 4 times )^ saturated 
aq[ueou8 sodium bicarbonate solution (300 ml, twice) and brine 
(300 iDl), The organic layer was dried over anhydrous sodium 
5 sulfate^ filtered and concentrated in vacuo. The residue was 

purified by flash chromatography eluted with ethyl acetate-^hexane 
(1:1 v/v) to give Compound Al-2 (201 mg) as a colorless amorphous 
solid « 

^H-HMR (300MHz, CDCla, S)t 7^45-7*25 (lOH, m) , 7-Xl (2H, d, 

10 a=^8Hz), 6.-87 (2H, d, J-QHz) , 5*37 (IH, br.dr J^.4Hz), 5-24-4.95 
(2H^ m)r 4.64-4.52 (IH, m) r 4.31 (IH^ dd, J=7.3 and 4«8Hz), 3.55- 
3.45 (2H^ m), 3.00 (IH, dd, J=12.S and 5.6H2!), 2.86 (IH, dd, 
J«12.8 and 9.6Hz), 2*70-2.55 (IH, m), 1*92-1.70 (2H,. m)^ 1*60 (IH, 
m), 1.43 (9B,.8)F 

15 MftSS (ES-l-)s m/e 559*36 (»H-1}. 
Preparation A1^3 

To the Compound Al-2 (6,21 g) was added 4iT hydzrogen 
chloride in ethyl acetate (100 ml) under ice-cooling and tHe 
mixture was stirred at ambient temperature for one hour. The 

20 mixture was concentrated in vacuo and the residual hydrogen 

chiloride was removed 4 times azeotroplcally with ethyl acetate. 

The residual amorphous solid was dissolvecl in N,iat^ 
dijmerthylformamide (66 wl), then Compound a (2.42 g)^* PyBOP^ (6*36 
g) (HOva blochemi benzotriazol-^l-ylo^gr-trls-pyrrolldlno- 

25 phosphonlum hexafluorophosphate) and N#N-dilsopropylethylamine 
(4^74 g) were added to this solution/ and the resulting mixture 
was stirred at ambient te3(!5>erature f or 16 hours ♦ The volatiles 
wexre r^noved in vacuo and the residue was extracted with ethyl 
aCGftate (500 ml). 

30 The organic phase was washed with aqueous 5% potassium 

hydrogensulfate solution (100 ml, 4 times )# saturated aqueous 
sodium bicarbonate solution (100 ml, 4 times), wat^ (100 ml) and 
brxne (100 ml)* The organic layer was separated, dried over 
anhydrous sodium sulfate^ filtered and concentrated in vacuo. The 

35 residue was purified by flash chrmatography (eluting with ethyl 
acetate/hexane = 2sl v/v) to give Compound Al-3 (5*10 g) as an 
amorphous solid* 

^H-WMR (300MH2, CDCla, 6)z 7,55-7.20 (lOH, m) , 7.10 (2H, d, 
J=7.6Hz), 7.00-6^73 (3H/ m) , 5.20-4.96 (3H, m) , 4.94-4.80 (IH, m). 



4,49-4,30 (IH, m), 3-61-3.44 (2H, m) , 3.00 (IH, dd, J=X3«0 and 
5.4Hz), 2.86 (IH, dd, J=13.0 and S.aHz), 2.75-2,60 (la, m) , 2.06- 
1.35 (5H, m), 1.43 {9H, s), 0-80 (3H, J«6.3H2); 
MhS8 (ES+): m/e 658.43 (Mfl). 
|>reDarat ±oii Al-4 

To the Conpoand Al-3 (5.59 g) was added A1S hydrogen 
chloride in ethyl acetate (30 ml) under ice-cooling and the 
mijctare was stirred at aiobient ten^ierature for 1 hour. The 
mixture was concentrated in vacuo and the residual hydrogen 
chloride was removed 4 times azeotropically witH ethyl acetate. 

The residue was dissolved in dichloromethane (50 ml) and to 
this solution was added Canpound b (3.14 g), PyBOP* (4.86 g) and 
N^w-diisopropylethylaiatne (3-62 g) under ice^ooling, and the 
resulting mixture was stirred at airibient tenperature for 16 hours, 
oaio volatiles w€sre removed in vacuo and the residue was extracted 
wxth ethyl acetate (500 ml). The organic phase was washed with 5% 
aqpieoufi potassium hydrogei^ulf ate solution (200 ml, 4 tomes), 
saturated aqueous sodium bicarJaonate solution (200 ml, twice), 
water (200ml, twice) and brine (100 ml). The residue was purified 
by flash chromatography (eluting with ethyl acetate/hexane - 2.51 
v/v) to give Compound Al-4 (5.2 g) as a colorless amorphous solid. 
*H>IIMR (300jHHZ, CDClj, S)s 8.10-7i98 (2a, m), 7.60-7.22 (13H, m>, 
7.14-6.77 (5H, m) 6.69 (IH, hr.d, J=s6.7Hz) , 5.18-4-95 (5H, m) , 
4.93-4-83 (IH, m) , 4.39-4.32 (IH, m) , 4.31 (2H, t, 0^=6. 6Hz), 
4.12-4.02 (IH, m), 3.61-3.49 (2H, m) , 3.03-2.85 (2H, m) , 2.82- 
2.70 (IH, m), 2.3.6-2.19 (IH, m) , 1.98-1.38 (lOH, HI), 1.50.(3H, S), 
1.44 (9H, I?), 0.72 (3H, t, J«7.3HZ)j 
ISRSS (ES-I-)J m/e 891-49 (M). 
preparation Al-5 

A solution of the Con^und Al-4 (5.43 g) in ethyl acetate 
(110 ml) was hydrogenated in the presence of palladi«ni hydroxide 
and 20 wt% Pd (dry basis) on carbon (tearlman'S catalyst) (540 
ng) for 4 hours under, atmosphere pressure. The catalyst was 
filtered off through a pad of Celite* and the f Utrate was 
concentrated in vacuo. The residue was purified by flash column 
chromatography eluting with chlorofom/methanol = 1051 v/v to 
give Con^KJund Al-5 as a colorless amorphous (4.96 g). 
*H-1JMR (300MH2, CDCI3, S)i 0-78 (3H, t, J=7.0H2), 1.44 (9H, s), 
1.30-2. 00 (13H, m), 2.06-2.19 (IH, m), 2.64-2.77 (IH, m), 2-95 



40 



# • 



(2H/ br.dr J=6.6Hz)r 3.55-3.69 (IH, m) , 3^9A^4^0l (1r, m) ^ 4.25- 
4.38 (3R, m), 4*87 (IH^ m) , 5.05 s), 6.82 (iB, s), 6*87 (2H, 

d,. J«8*SHz)r 7*11 dr J=8*5H2), 7.20 (IH, br^d/ J=S*8H25), 

7.27-7^60 (BHr m)/ 7,99-8.07 (2Hr m) ; 
5 MASS <ES-l-)s la/e 801 « 47 (MH-1), 
Pi7eparatix>ii A1^6 

TO the C<»iQX3mid Al-5 (4.96 g) was added 4N l^drogen 
chloride in ethyl acetate (60 ml) under ice-cooling and the 
mixture was stirred at ambient ten^erature for 3 hours. The 

10 solvent was conaentrated in vacuo and the residual hydrogen 

cliloride was renioved a^eotropically with ethyl acetate (100 ml, 4 
t^lmeB). Hhe residue was dried in vacuo to give Compound Al-6 
(4.64 9) as a pale brown amorphous solid* The obtained couqpound 
was used in the Preparal:ion CI. 

15 ^H-NHR (SOOMSZi CDCI3/ S)t 0.60-0.82 m) , 1.25-2.20 (15H, m>, 

2*74-3.07 (4Hr m) r 3.63-3.79 (IH, m), 4.13^4.38 (3H, m), 4.82- 
4.95 (IH^ m)^ 4,99 (2H, s)^ 6.83 d^ J=7.3HzK 7.10 (2H, d^ 

J=7.3Hz)^ 7.20-7.54 (8H^ Jtt), 7^51 (IH, t, J=8.1H2), 7.57-7-70 (IH^ 
ia)# 7.99 (2H^ d, J^7.0Hz)^ 8.07^8.40 (2H, m)j 

20 mss (E§+): m/e 701.36 (free+1). 
Pxreparation A2 
preparati^i^ A2-2 

The CoB^iound Al-1 (10.0 g) was dissolved in ethyl acetate 
(60 ml) and the mixture was stirred for 4 hours at ambient. 

25 teskiperature. The solvent was evaporated and the residual solvent 
wa« reqftoved azeotropiqally with toluene. ^ The residue- v^b Washed 
wi-th etaiyl acetate and dried to give D-proline behzyl ester 
hydrochloride (hereinafter Compound d)« 

^H-NMR (300MHz, CDCI3, tf)s.l»92 (2H, m)|. 2.01 (IH/ m) , 2.28 (IH^ 
30 m), 3.22 <1H, m), 4«44 (IH, dd| J=8 and 7Hz), 5.23 (IH^ 
J«3.2B2), 5.26 (iHr d, J-12HZ), 7.23-7.47 (5H, m)J 
MASS (E&H)i m/e 206* 

K-t-Buto:icycarbonyl O-methyl-Ii- tyrosine (3.62 g) was 
dissolved in dlchloromethane (40 ml), then Compound d (2.82 g) , 
35 hyclroxybenzotriazol (1.73 g) and a solution of l-ethyl-3-(3' - 
diinethylaiiiinopropyl)carbodiimide hydrogen chloride (1-99 g) in 
diehloromethane (5 ml) were added to the mixture and the miacture 
was stirred for 14 hours at ambient temperature. The reaction 
mixture was added to. 10% aqueous solution of citric acid (50 ml) 
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then 5% aqueous solution of potassium, hydrogensulfate (50 ml) was 
added to the mixtuxe. The mixfcure was washed with saturateKi 
aqueous sodium bicarbonate (50 ml) and saturated aqueous sodium 
chloride (50 ml) then dried over magnesium sulfate, and 
5 ev^c^rated to dryness to give a crude c<»^und. .<Che crude 

con^und was purified by flash column chromatography (siliicsa gel 
60, Spherical, 120 g^ eluent: ettg^l acetate s hexane » l«2 to 
Isl) to give C<»iiEnund A2-2 (5.55 g), 

^H-MMR (300MHz, CBClg, 6)s 1.43 (33c3H, s), 1.55 (IB, m), 1.74- 
10 2.00 (3H, m), 2.69 (IH, m), 2,87 (iH, dd, J=13.9Hz), 3.00 (iH, dd, 
J=13 and 5HZ), 3.54 (IH, m), 4.36 (IH ,dd, j=8 and 4Hz), 4.60 (IH, 
m), 5.11 (IH, d, J=12.5Hz), 5.19 (IH, d, J=12.5H2), 5.37 (IH, d, 
J==9Hz), 6.79 (2Xln, d, J^S.SHz), 7-12 (2X1H, d, J*=8,5Hz), 7-28- 
7.40 (5H, m); 
15 HftSS (BS'4-)s m/e 483. 
Preparation A2^3 

The Cam^und A2-2 (5.50 g) was dissolved in ethyl acetate 
(30 ml) and a cold solution of 4N hydrogen chloride ±n ethyl 
acetate (50 ml) was added to the miixture and stirred for 2.5 
. 20 hours at ambient tesnperature. The mixture was evaporated to 
dryness to give Compound e (4-97 g) as a white fodm. 
^H-NMR (300MHz, CDCI4, <S)s 1-60 (IH, m> , 1.70-1 .87 (2H, m) , 1.97 
(IH, m), 2.80 (IH, 4A), 2.91 (iH, dd, J^^IS and 8Hz), 3.06 (IH, dd, 
J^13 and 6HZ), 3.58 (lH,.m), 4*30 (IH, dd, J^d and 3H«), 4.36 (IH, 

25 m)r 5-08 (IH, d, J=13Hz), 5.19 (IH, d, J«13HZ) , 6.90 (2 X IH, d, 
J=8Hz), 7-14 (2 X^ lHr d, Js8H5), 7.30-7.44 (5H, m)/ 8.34 (2H, 
br); ■ . • 

HS (ES>)i m/e 383. 

The Con^und e (4.89 g) was dissolved in diohloromethane 

30 (40 ml) and Conqpound a (4.31g), benzotriazol-l-yloxy^trdLs- 
pyrrolidinophosphonlum hexafluorophosphate (6.68 g) and N- 
ethyldiisopropylamine (4.83 g) were added to the solution, and 
the mixture wae stirred for 15 hours at ambieit tenqaerature. The 
mixture was diluted with chloroform (40 ml), washed with 5% 

35 aqueous solution of potassium hydrogensulfate (50 ml), saturated 
sodium bicarbonate (50 ml) and saturated sodium chloride (50 ml), 
dried over sodium sulfate and evaporated to give a crude ccmpound. 
The crude compound was purified by flash column chromatography 
(Silica gel 6OIJ, Spherical, 120 g, eluents ethyl acetate s hexane 
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= ls2 to Xsl) to give Compound A2-.3 (5.70 g) . 

^H-NMR (3OOMH2/CDCI3, S)t 0,81 (3H, t, J«7.5Hz), 1,4X (3H^ s), 
1,44 (9H, S), 1.58 (IHr m), 1.76-2.06 (5H, m), 2.75 (IH, m), 2.89 
(IH, cM, Jr=13 and 9Hz}, 3.02 (IH, dd, J»13 and 5Hz) , 3.56 (19, xo), 
5 3.77 (3H/ s), 4.38 (IBr dd, J^S and 4Hz), 4.91 (IK, ddd, J^, 8.5 
and 5.11 <1H, d, J^lS.SHz), 5.15 (IH, d, J»12.5Hz}, 6.80 

(2H, d, J^.5Bz), 6.84 (IB, d, J^O.SHz), 7.13 <2H, d, Js=8.5Hz), 
7-28-7-40 (5B, m) ; 
lASS (ES-I-): m/e 582. 

10 Pir^aratijon A2-4 

The Con^und A2-3 (5.31 9) was dissolved in ethyl acetate 
(30 ml) and cx>ld solution of 4N bydrog^ chloride in ethyl 
acetate (50 ml) was add^ to the mixture and stirred for 1 hour 
ati ambient teiq?erature. She ndxtore was evapox-ated to drynesa to 

15 give Gon^und f (5.31 g) as a white foam. 

^H-NHR (300MBZ, CDCI3, 6)s 0.75 (3H, d, J='7Rz)r 1.33 (3H, s), 
1.63-2.30 (6H, la), 2.84 (IH, dd, .Ji=13 and lOHz), 2.93 (IH, dd, 
J=^13 and 5Hz), 3.51 (IH, m), 3-74 (IH, m) , 4.34 (IH, dd, ^==9 and 
4Hrz}, 4.80 (IH, ddd, J^9HZ), 7.20 (2 X IH, d, J=9H2>, 7.29-7.45 

20 (IB, m), 8.03 (2H, br-s), 8.64 (IK, d, ;T=9H2); . 
MS (ES+)s m/e 482. 

l!he Gcmipound f (5.26 g) was dissolved in dichloromethane 
(30 ml) and a arolution of Conqpound b (3.57g) in diohloromethane 
. (50 ml), benzotriazol-«l-ylo:Qr-tris-Eyrrolldinophoephonium 

25 bexaCluorophosphate (6.34 g) and N-ethyldlisoprppylamine (4.2 g) 
«4ere added to the ,i|olutlon, and the misct^ure was stirxed for^ 12- 
hours at asO^ient tenQ>erature. The mlscture was diluted with' 
chaorofocm (80 ml), washed with 5% aqueous solution of potass luxa 
hy<3rogen&ul£ate (100 ml), saturated sodium bicarbonate (100 ml) 

30 and saturated sodium chloride (100 ml), dried over sodium sulfate 
and evaporated to give a crude con^und. The czrude coinpound was 
purified by flash column chromatography (SUica gel 60N, 
Spberical, iSO g, elnent: etl^l acetate s hexane s isi to ls2) to 
give Conqpound ^2-4 (5.76 g). 

35 ^H-MMR (3O0MH2, CDCI3, 6)t 0.72 (3H, t, J=7,3Hz), 1.43 (3H, S), 
1.44 (3X3H, S), 1.47-2.36 (12H, m) , 2.84 (IH, m), 2-92 (IH, dd, 
a=1.3 and 9.5Hz), 2.98 (IH, dd, J=13 and 5.5H2), 3.58 (IH, m) , 
3.77 (3H, s), 4-08 (IH, m) , 4.32 {2H, t, J=6.5Hz), 4.39 (IH, dd, 
J«8 and 4Hz), 4.91 (IH, m), 5.12 (IH, m), 5.13 (2H, s), 6.70 (IH, 
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br-d, Jb9Hz], 6.80 (2KtE, d, J>8.5Hz), 7.01 (IH, s), 7.10 (2XlH, 
Jss8.5Hz)r 7.28-<7.36 (BB, m), 7. A3 (2XlH, dd, J«7,5 and 7.5R3), 

7*55 (LB, dd, ir»7.5 and 7.5H2), 8*03 (2X1H, d, J^7.5Hz); 

MASS (ES-)s m/e 813 • 
5 preparation A2~5 

Compound A2-5 vas obtained in a manner similar to 

Preparation Al-5 except that Compound A2-4 was used instead of 

the CcHapound and palladium on carbon was used Instead of the 

Pearlman's catalyst. 
lO ^S-NMR (300HHZ# CDCI3, S)i 0.77 (3B, t, Ja7;5fiz), 1.38-2.36 (12B, 

m), 1.44 <9+3H, S), 2.79 (IH, m), 2.90-3.02 (2H, m), 3.67 (IH, m), 

3.77 {3a, a), 4.02 <1H, m), 4.26-4.42 (3H, m), 4.88 (IS, m) , S.20 

(IH, a&), 6.81 (2XlHr d/ J^.SHz), 6.83 (IH, br<-8), 7.12 (2X1H, d, 

Js=8.5Hz), 7.24 (IH, d, J=8Hz), 7.43 (2XlH, dd, J=7.5 and 7.5H2), 
15 7.56 (IH, dd, Js7.5 and 7.5Hz), 8«04 (2X1H, d, J»7.59z); 

MASS (ES-}« m/e 723. 

Preparation A2-6 . 

compound A2-6 was obtained in a manner similar to 

pr^aratlon Al-6 except that trifluoroacetic acid was iwed 
-20 instead of 4II hydrogen chloride. Xhe obtained oon^und was used 

in Preparation C2» 

*H-NMR (300HHZ, DMSO-ds, <5)s 0.54 (3X1/3H, t, J=7.3H3, 0.66 
• (3X2/3H, t, J=7.3HZ) , 1.31 (3X1/3H, S) , 1.35 (3X2/3Hv S)» 1-44 . • 
(2H, m), 1.60-2.20 <10H, m) , 2.70-2.98 (2R, m) , 3.18 (IH, m) ^ 

25 3.36 (IH, m), 3.67 (3X1/3H, s)^ 3.69 (3X2/3H, s), 4.12 (1X2/3H, 
dd, J=s.9^3HZv)!, :4.26 (2H, t, J^6H2), 4.41 .(4lJ» :Jtt)y» 4.77 (IH, m>> 
4.84 (1X1/3H, dd, Js9.3Hz), 6.78 (2X1/3H^ d, 'J^9Hz)r 6.81 (2X2/3H, 
d, J^Bz), 7.10-7.30 <3H, m), 7.48-7.60 (2H, m), 7.68 (IH, m), 
7.88-8.17 (5H, m); 

30 MASS (ES-t-)t m/e 625. ' 
Pr^»aratlon A3 
Preparation A3 -2 

Ccai^und A3-2 was obtained in a manner similar to 
Preparation Al-2 esccept that Compound g was used instead of o- 

35 benzyl-N-tert-butcMtycarbonyltyrosine. 

^•'NHR (300MBZ, CDCI3, 6)s 1.42 (9H, s), 1.50-1.68 (IH, m) , 1.80- 
2.03 (3H, m), 2.71-2.84 (IH, m), 2.92 (IH, dd, M3.2 and 8«7Hs), 
3.00 (IH, dd, J«13.2 and 6.1Hz), 3.53-3.65 (IH, m), 4.36 (IH, dd, 
J^7.7 and 3.6Hz), 4.62 (IH, dt, J=8.5 and 5.9Hz), 5.10 (IH, d. 
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ir=12.5Hz), 5.20 (IH, d, J«12.5Hz), 5.34 (1h, J«8.0H2), 6.88- 

7.03 (2H, m), 7.17 (2H, dd^ J«=8,5 and 5.5H«), 7.30-7.40 (5H^ m) ; 

(ES+)j m/e 471.37 (IH-l). 
Preparation A3 -3 

5 ccMDpQtind A3-3 wsia obtained in a manner similar to 

Preparation Al-3. 

*H-NMR (300MHz, CDCI3, d)! 0.80 (3H, t, Jr=7.6Hz), 1.39 {3H, s), 
1-43 (9H, 8), 1.76-2.03 (6H, m), 2.74-2.87 (IH, m) , 2.95 (IH, dd, 
J^13.2 and 9.1Hz), 3.03 (IH, dd, J=13,2 and 4.8Hz), 3.51-3.66 (IH, 
XO- itt>, 4.-38 (1B,= dd, J=8.1 and 3 t7Hz)-y 4.87-4.98 (IH, m), 4,98-5.20" 
<3H, m), 6.81-7.02 (3H, m), 7.15-7.23 (2H, m) , 7.28-7.41 (5H, m)? 

HAiSS (BS+)a m/e 570.42 (tfM). 

Pgepara-tien 

Con^und A3-4 was cdstained in a manner similar to 

15 Prepstcation Al-A. 

^H-NMR (300MH2, CDCla, ) s 0.61 (0.6H, t, J=7.3Hz), 0.72 (2.4H, t, 
J=7.3flz), 1.39-2.08 (IIH, m), 1.43 (9H, s), 1.48 (3H, s), 2.13- 
2.33 (iHr m), 2.83-2.99 (IH, m) , 2-98 (2H, d, J=»7.0Hz), 3.51-3.70 
(IH, m), 3.92-4,15 (iHr m), 4.31 (2H, t, J«5 - 9Hz ) , 4 .39 (Ifi, dd, 

20 J=7.3 and 3.2Hz),, 4.92 (IH, J«7.3Hz), 5.02-5.15- (2H, m), 5.17. 
(IB, e), 6.72 (IH, br. s), 6.83-7.05 {3H, w) , 7.16 (2H, dd, J=8.4 
and 5.5H2), 7.27-7.38 (5H, m) , 7.39-7.47 (2H, m) , 7.51-7.60 (IH, 
m), 8.03 (2H> d, J=7.3Hz); 
MASS (ES-I-): m/e 803.55 (IW-l).. 

25 Preparation A3-5 

... . . Compound. ^-rS was obtain^ in a. manner Bln^ r . 

preparation Al-5. V 4. 

%-HMR (300HBZ, CDCI3, 6)1 0.77 (3H,. t, Jro7.4Hz), 1.17-2.02 (IIH, 
m), 1.45 (12H, a), 2.11-2.25 (IH, m) , 2,79-3.10 (3H, m)^ 3.64- 
3.79 (IH, m), 4.26-4.42 (3H, m), 4.92 (IH, q, J=7.6Hz), 5.23 (IH, 
br,s), 6.79 (IHr br.s), 6.97 (2h, t/ J^O.SHz), 7.19 (2H ,.dd, 
J=8.5 and 5.2Hz), 7.30 (IH, 4, J<=8.3Hz), 7.39-7.48 (2H/m), 7.52- 
7-62 (IH, m), 8.04 (2H, d, J=8.5Hz); 
Mass (ES-f): m/e 713.54 (M4-1). 
35 Pr eparation A3-6 

Con^iound A3-6 was obtained in a mannex similar to 
Preparation Al-6. The obtained con^und was used in Preparation " 
C3. 

'H-NMR (300I1HZ, CDCla, 6)t 0.70 (3H, t, J'=7,4Hz), 1.38 (3h, s> , 
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1.51-2.16 (12H, m)r 2.83-3,15 <3H, m), 3.68-3.83 n) , 4.18- 

4.37 (4H, m), 4,86-4.98 (IH, m), 6.92 (2H, J=8.5Hz), 7.17 (2H, 
dd, J«8.5 and 5.8H2), 7.39 (2H, t, J=7.7Hz), 7.53 (IH, t, 
J»7.6RZ), 7,67 (IH, bir, s), 7.99 (2H, J=7,3H8), 8.13-8.39 (3H, 
m); 

Mass (ES<i-)i m/e 613.49 (Mfl/ free}. 
prepara-tion A,4 
yrepara-tlon A4-2 

Ccxo^und A4-2 was obtained in a manner similar to 
preparation Al-2* • 
Preparation A4-3 

confound A4-3 was obtained in a maimer similar to- 
Preparation Al-3 exce^ that Conqpound h vias used instead o£ 
Ccm^und a. 

^H-MMR (300HHZ, CDCl,, 6): 1.31-1.54 {9H, m)^ 1.55-1.99 (811, m), 
2.01-2.42 (3H, m), 2-52-2,63 (IH, m), 2.80-2.96 (IH, m) , 3.03- 
3.14 (IH, m), 3-44-3.60 (2H, m), 4.31-4,38 (IH, my, 4.68-4.86 (IH, 
m), 4,94 (IH, dt, a=9.9 and S.lfiz), 5,05-5,20 (2H, m), 7.08 (IH^ 
d, JsS.lHz), 7,16-7,39 (lOH, m); 
mSS (ES-l-)t m/e 564,38 
Preparation A4-4 

Oaaqsonnd A4-4 was obtained in a manner sikdJLar to 
Preparation 2vl-4. 

*H-NMR (300MHz, CDCI3, 6)z 1.32-2.06 (20H, m> , 1-44 (.9H, s)^ 
2.09-2.30 (2H, m) , 2.64-2.74 (IH, m.) , 2.88-3.08 (IH, m) , 3.53- 
3.62 .,(2.H, m), 3.98t4.08 (IH, m) , 4.27-4J37 (4H, m), 4.85-4.95 (IH, 
m), 5.07-5,21 (3H, ffl), 6-63 (IH, s), 7.12-7.37 (6H, m) , 7.42 (2H, 
dd, J=8.1 and 6.9Bz), 7.55 (IH, dd, J«6.9 and 6.9Bz}, 8.03 (2H, d, 
JsS.lHz); 

MASS (BS'(-)s m/e 797,50 (tt«-l). 
Preparation A4-5 

Compound A4-5 was obtained in a manner similar to 
Preparation Al-5. 

^H-NMR (300MHz, CDCI3, 6)i 1.16-2.12 (15H, m) , 1.44 (9H, s), 
2.24-2.41 (IH, m), 2.62-2.76 (IH, m) , 2.90-3.09 (2H, m), 3.47- 
3.50 (IH, m), 3,65-3.77 (IH, m) , 4.01-4.11 (2H, m), 4.24-4.38 (4H, 
m), 4.74"4.84 (IH, m), 5.56-5.64 (IH, m), 6.84-6.92 (IH, m), 
7.16-7.31 (6H, Itt), 7.43 (2H, dd, J=7.8 and 6.9IIZ}, 7,56 (IH, dd, 
J=7.8 and 7.8Hz}, 8.02 (2H, d, J=6.9Hz); 
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MRSS (ES+)J m/e 707.45 (Mfl). 
Preparation A4-6 

CoK^und A4-6 was obtained iji a manner similar tuo 
Pzeparatiion Al-6. tCfae obtained . ccanpound tms used in Prepax^a1:±OIl 
5 C4. 

^H-MMR (300HHZ# CDCI3/ 1.34-2.27 (19H/ m) / 2.79-3.19 (3H, m), 

3.48-3.78 (IH, m), 3.9S-4.13 (IB, m) , 4.14<.4.47 (3H, m)^ 4.82- 
5.00 (IH,^ m), 7»ll-7.32 (5H, m), 7.34-7.46 (2H, 91), 7.48-7.58 (IH, 
m), 7.62-7.84 (IHr br. s), 7.95-8.06 (2H, in), 8.06-8.36 (2H, br. 

10 e), 8.€3-9.02 (IH, br. S); 

MASS (ES+): m/e 607.42 (M+l). 
Pi-epajcatxon A5 
Preparation A5-2 

Coiqpound was obtained in a manner slm'f lar to 

15 Pr^aratiion A2-2* 

*H-NMR (300MHz, aX3lj, <5 ) s 1.31 (3H, s), 1.40 (6H, S), 1.56-1.80 
(3H, m), 1.84-2.11 (2Hr m), 2,92-3.13 (2H, m), 3.57-3.70 (IH, m> , 
4-36-4.42 (IHr m), 4,62-4,72 (IH, m) , 5.04-5-34 (3H, m) t 7.11- 
7-51 (7H, m)/ 7.54-7.60 (3H, m); 

20 M&SS (ES-f): m/e 478.40 (ttM). 
Preparation A5-3 

Con^und A5-3 was obtained in a memner siinliar to 
Prepara^on Al-3. 

^H-NMR (300HHZ, CDCX3, 6); 0.800 (3H, t, J=7.5H2), 1.36 (3H, s),- 
25 1.39 (3H, s), 1.43 (6H, s), 1.S2-1.62 (2H, m) , 1.67-2.06 (4H, m) , 

2.83-3.16 (2H, m), 3.50-3.70 (2H, m) / 4.36-4.42 (IH, m) , 4.86-' 

5,04 (2H, m), 5.06-5.21 (2H/ m) , 6.87 (IH, d, J=9.0H2), 7.29-7.48 

(6H/iii)r 7.53-7.59 (3H^ m); 

MASS (ES-l-)s m/e 577.40 (H+^l}. 
30 Preparation A5-4 

Cc3ii:^tind A5-4 was obtained in a manner sltnilar to 

Preparation Al-4. 

^H-MMR {300MHz, CDCI3,, <y)8 0.740 (3H, t, J=7.2Hz), 1.30-2.29 (IIH, 
m), 1.34 <3H, e), 1.44 (9H, fi), 2.86-3.18 (3H, M) , 3.51-3.72 (2H, 
35 m)r 3.99-4.08 (IH, m) , 4.27-4.42 (3H, m), 4.96-S.04 (IH, m) , 

5.06-5.19 (3H, m), 6.82 (IH, s), 7.12-7.17 (Ifi, m) , 7.28-7.37 (6H, 
m), 7.39-7.47 (3H, m), 7.52-7.61 (3H, oi), 8.00-8*05 (2H, m) ; 
MASS (£S+)8 m/e 810.59 (Mf-1), 
Preparation A5-5 
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Compound AS -5 was obliained in a manner similar to 
Preparation Al-5. 

*H-NMR (300MHz, CDClar 0.731 (3H, t, Ji=!7.2Hz), 1-31-2-22 (13B, 

m), 1.40 (3H, s), 1.44 (9H, S), 2.91-3.23 (3H, m), 3.80-3.94 (IH, 
n), 3.99-4.13 (IH, m), 4.23-4.43 (3H, m) , 4.86-5-00 (Ifi, m) , 
5.48-5.60 (IH, m), 6.76 (IH, s), 7,25-7.31 (IH, m), 7.31-7.38 (2R, 
m)r 7.40-7.47 (2H, m), 7.52-7-61 (3H, m), 8.O0-8.O6 (2H, m) ; 
lO^S (BS+)s m/e 720.38 (M*-!). 
Prepayafcio'^ A5-6 

Coii^>ound A5-6 was obtained in a manner similar to 
Pxeparation Al-6. The obtained compoiind was used in Preparatix>n 

C5. 

hl-NMR (300HHZ, CDCI3, 6)i 0.59-0.73 (3H, m) , 1-33 (3H, 8), 1.52- 
2.17 (12H, m), 2-92-3.27 (3h, m) , 3-70-3.83 (IH, m) , 4.14-4.40 
<4H, m), 4.90-S.02 (IH, m) , 7.31-7.45 m) , 7.49-7.59 (3H, m) , 

7.59-7,71 (IH, br. a), 7.93-8.11 (5H, itt) ? 
MASS (ES+)s m/e 620,33 (Mfl). 
Rreparati-on A6 
Preparation A 6-2 

Coaqpound A6-2 «as obtained in a manner siJailar to. 

Prqpaiatlon A2-2. 

^H-NMR (300MH2# CPCla, ff)t 1-39 (3H, t, J«=7.2Hz), 1.43 (9H, s), 
1.46-1.63 (IH/ m), 1.76-2.00 {3H, m), 2.62-2.72 (IH, m), 2.82- 
2-92 (IHr ni)/ 2-94-3.04 (IH, m), 3.48-3.58 (IH, • m) 3.98 (2H,. q, 
J=7.2H2), 4.32-4.42 (IH, m>, 4.53-4.64 (IH,. m) , 5.10 (IH, d, 
J=12.6Hz), 5.20 (IH, d, J=12.6Hz), 5.37 (IH, d, J«8,7Hz), 6.78 
(2M, d, J=8.7Hz), 7.11 (2H, d, J=8.7Hz), 7.28-7.39 (5H, m) ; 
MASS (ES"K)$ m/e 497.34 (M+1). 
Preparation A6-3 

Con^Ksund A6-3 was obtained in a manner similar to 

Preparation Al-3. 

^H-MMR (300MBZ, CDCla, 6)i 0.80 (3H, t, J=7.5Hz), 1.39 (3H, t, 
J=7.2H2)r 1.40 (3H, 6), 1.43 (9H, 3), 1.50-1.64 (IH, m) , 1.75- 
2.05 (5H, m), 2.67-2,79 (IH, m) , 2.81-2.93 (IH, m) , 2 .94-3.05 (IH 
m), 3.50-3.62 (IH, m), 3.98 (2H, q, J='7,2Hz), 4.37 (IH, dd, J=7.5 
and 3,3Hz), 4.90 (IH, dt, J«9.6 and 5.1Hz), 5.10 (IH/ d, 
J=12.3Hz), 5.15 (IH, d, JS12-3H2:), 6.57-6.97 (IH, m) , 6.78 (2H, d 
J=8.4Hz), 7.11 (2H, d, J«8.4Hz), 7.29-7.39 (5fi, m); 
MASS (ES-t-)s m/e 596.51 (tt4-l). 
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Preparation A6- 4 

Con^und A6-4 was obtained in a manner similar to 
Preparation Al-4* 

^H-NMR (300MHz, CDCI3, 6)t 0.74 (3H, t, J=7,5Hz), 1.40 (3H, t, 
5 J^7.2HZ), 1.45 (9H, 6), 1.47-1.99 (IIH, m), 1.50 (3H, s), 2.18- 
2.29 (IH, m), 2.76-3.00 (2H, m) , 3.44-3.65 m), 3.99 (2B, q, 

J^7.2Hz)r 4.03-4.13 (IH, m) , 4.33 (2H, t, J=6.3Hz), 4.40 (IH, dd, 
J«7.2 and 3.6H2), 4.83-4.94 (IH, m), 5.10-5,19 (3H, m)r 6.79 (2H, 
a-=8.4Hz), 6.92-7.04 (IH, m) , 7.10 (2H, d, J=8.4H2), 7.29-7.39 
10 (6H, m), 7.40-7.48 (2H, m) , 7.52-7-60 (IH, m), 8.01-8.07 (2H, k); 
MASS (ESH')s m/e 829.61 (Ml-l). 
Preparation A6-5 

Ccm^und A6-5 was obtained in a manner similar to 
P]?^»aratijon Al-5. 

15 %-NMR (300MH8, CDCl3r S)t 0.79 (3R, t, J^7.5HZ), 1.40 (3B, t, 
J»7.2Hs:), 1.44 (12H, s) , 1.57-2.72 (llH, m) , 2.65-3.03 (3H, m) , 
3-58-3.83 {2H, m), 3.99 (2H, q, J»7.2Hz), 4.04-4.1.5: (IH, m) , 
4.23-4.39 (3H, m) , 4.75-4.88 (IH/ m), 5.53-5.63 (IH, m) , 6-79 (2H, 
d, J-8.7HZ), 7.09 (2H, d, Js=8.7Hz), 7.13-7.21 (IH, m) , 7-39-7.48 

20 (2R, m), 7.52-7.59 (IHr m), 8.00-8.06 (2H, m)f 
MASS (ES-I-); m/e 739.58 (H4-1). 
Preparatijon A6-6 

Conq^und A6-6 was <A>tained in a manner similar to 
. preparation Al-6. The . obtained conpoand was need in Pr^aration 

25 C6 , 

=^H-NMR (300MHz, CDCl,, 6)t 0.72 (3H, t, j=6.9Hz), 1,34 (3H, s), 
1.38 (3H, t, J=7.2Hz), 1.54-2.13 (12H, m) , 2.80-3,18 (3H, m) , 
3. €4-3. 78 (IH/ m) , 3.36 (2H, q, J^7.2Hz}, 4.14-4.38 (4H, m) , 
4.77-4.89 (IH, m), 6.77 (2H, d, J=8-7Hz), 7.09 (2H, d, J=8.7Hz)r 

30 7.37-7.48 (2H, m), 7,49-7-57 (IH, m), 7.80-8.22 (6H, m)f 
MASS (ES+)s m/e 739.58 (free Ht-1). 
Preparation A7 
Preparation A7-1 

Con^und A7-1 was purchased from Rolcasan Chemical Co., Iitd. 

35 Preparation A7-2 

Rnoc-2-fluorophenylalanlne (avaULable from Oakwood Products, 
ino . ) , l-ethyl-3 - ( 3 ' -dimethylaminopropyl ) Ocurbodiimlde 
hyc3rochlozrlde (1.29 g) and 1-hydroxybenzotrlazole (911 mg) were 
addled to dlchloroethane (30 ml) , and the mixture was sonicate to 
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give a ticraaogeiieous mixture. To this mixture/ Compovmd A7-1 (1.05 
g) in dlChloromethaAe (10 ml) was added and etinred at ambient 
ten^ralmre for 1.3 hoars. The reaetloii mixture was added to 10% 
aqueous citric acid (30 ml), then the organic layer was collected. 
To the agaepus layer water (30 ml) was added, then the mixtiice 
was extracted with ohlorofbm (50 ml). a<he organic layer and the 
chloroform extract weire ccanbined, washed with saturated sodlun 
bicarbonate (30 ml) and brine (30 ml), dried over magnesium 
sulfate, and the solvent was evaporated to give a crude compound. 
The crude conpound was purified by flash column chromatography 
(Sllloa gel 60, spherical, 40g, eluted with ethyl acetate/hexane 
= l82 to l8l v/v) to give Compound A7-2 (3. 2d g) as a \dilte foam. 
%-lSIMR (300MH2, CDCla, d)t 1.43 (99C4/5H, s), 1.51 (9xl/5H, S), 
1.63-2.30 (4H, m), 3.00-3.14 (2H, m), 3.20 (IH, m),- 3.70 (iH, m), 
4.04-4.42 (4H, m), 4.50 (Ixl/SS, m), 4,82 (Ix4/5H, m), 5.48 
(Ix4/5H, JsOBz), 5;71 (lxl/5H, d, Js8Hz), 6,95-7.08 (2H, m), 
7.11-7,62 (8H, m), 7.71-7,00 (2H, m)? 
MRSS {£S+)s m/e 55d. 
Reparation A7-3 

The Ccnqpound A7-2 (3,25 g) was dissolved in acetonltrile 
(15 ml), N,H-diethylemine (15 ml) was added to the mixture and 
stirred for 1 hour at ambient temperature, The solvent was 
evaporated and the residual solvent was removed azeotropicelly -. ■ 
with toluene to give a crude con^und. The crude conE^und was . 
purified by flash column chromatography (Silica gel 60, spherical, 
40-50 Jim, eluted with methanol/chloroform = 1*40 v/v) to give 
Con^and i (1.52 g) as a white foam. 

^H-BIMR (300MHZ, CaXJlj, 6)i 1.46 (9 X 5/6H, s), 1.47 (9 X 1/6H, s), 
1.56-2.25 (4H, m), 2.79 (1 X 1/6H, dd, 0^13 and 8Hz), 2.83 (1 X 
5/6H, dd, JW13 and 8H2), 2-94 (1 X 5/6H, dd, J-13 and 7H8), 3.10 
(1 X iy€H, dd, J«13 and SHz), 3-19 {in, m), 3.62 (IH, m), 3.83 
(IH, d, JsS and 7H2), 4,28 (1 X 5/6H, dd, J=8 and 4Hz), 4.60 (I X 
1/6H, dd, J=8 and 3Hz), 6.98-7.12 (2H, m), 7.17-7.28 (2H, m) ; 
MASS (ES-t-)s m/e 337. 

The Cooq^und 1 (1.51 g) was dissolved in dichloromethane 
(20 ml) and Compound j (1.13g), PyBroP* (2.3 g) and M-ethyl-w^N- 
diisopropylamijie (696 mg) were added to the solution, and the 
misrture was stirred for 5 hours at ambient temperature. The 
mixture was washed with 10% -aqueous solution of oitric acid (30 
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saturated sodium bicarbonate <30 ml) and saturated sodliun 
cbloride (30 ml), dried over magnesium sulfate and the solvent 
was evaporated to give a crude cc^npound* The crude coni^und was 
purified by flash coluzon chromatography (silica gel €ONr 
5 Sphericalr 40 eluents ethyl acetate t hexane = lt2 to to 
give Cooipound A7-3 (1«54 g). . 

^^MMR (300HHZr. CDCla^ 6)t 0.60 (3xl/4Hr t, J=7H2), 0.75 <3x3/4H, 
t/ J«7*3Hz), l*33-2.30 (18H, m>, 2«98-3.32 (311^ m) , 3.50-3.80 (IH, 
m), 4.25 (1X3/4H, dd^ J=8 and AHz) ^ 4.67-5-10 (3+l/4H^ m)^ 5.53 
10 (lxl/4H^ br), 5.78 (Ix3/4H, br), 6,57 (lxl/4H^ br), 6.73 (Ix3/4H^ 
br-dr J==8Hz)^ 6.94-7.07 (2H,. m)^ 7.11-7.24 (2H^ m) , 7.28-7.39 (5H^ 
m) J 

mss (ES-f): m/e 570- 
Pareparation A7-4 

15 Che con^uad A7-3 (1.52 g) was dissolved in methanol and 

10% palladium on .carbon (150 mg) suspended In water (1 Dol) vas 
added to the solution and stirred for 2 hours at ambient 
tCTiperature, 3 atm. The catalyst was filtered off through a pad 
of Celite^# the solvent was evaporated, then the residual solvent 

20 was removed azeotropically with toluene to give Con^und k. 

^H-NMR {300MHz, COClar 6)t 0.42 (3 X 1/3H, t^ ^«7,4Bz), 0.72 (3 X 
2/3H, t, J:=7.5HZ), 1.19 (3 X l/SH, S), 1.26 (3 X 2/3^, s), 1.43 
(9 X 2/3Hr S), 1.51 (9 X 1/3H, G)r 1.69^2.30 (6H, m) , 2.99-3.30 
. (3Ii, m)r 3.56-3.77 (IH, m), 4.25 (1 X 2/3Hr dd,. J^8 and 4Hz>, 

25 4.71 (1 X 1/3H, m), 5.02 (1 X 2/3H, m) , 5.04 (1 X l/3Hr m), 6.93- 
7.08 (2H, m)^ 7.12-7.25 (2Hr m); , , 

MASS (ES-f-)s m/e 436^ 

Con^und k (1.15 g) was dissolved in dichloromethane 
(15 ml) and a solution of Con^und b (1.02 g) in dichloromethane 

30 (10 ml), benzotrlazoie-l-yloxy«-tris-pyrrolidinophosphonlurKi 

hexafluorophosphate (1.65 g) and N-ethyl-^N,N-diisopropylamine 
(751 mg) were added to the solution, and the mixture was stirred 
fox: 14 hours at ambiefit taqserature. The mixture was washed with 
10% aqueous solution of citric acid (30 ml), saturated sodium 

35 bicarbonate (30 ml) and saturated sodium chloride (30 ml), dried 
over sodium sulfate and the solvent was evaporated to give a 
crude coii^>ound. The crude conqpound was purified by flash column 
chromatography (Silica gel 60, Spherical, 50 g, eluents ethyl 
acetate : hexane » Isl to 2sl) to give Coi^und A7-4 (1.74 g) as 
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a white foam« 

^H-NMR (300MHZ, CDCI3, 6)t Q.6Q (3xl/3H^ 1:, .5E^) , 0-71 
<3X2/3H, J«7.5tt?)r 1.34-2,44 (12H, m) , 1.41 (9x2/3H, S), 1.43 
(9xl/3H, S)^ 1.49 (33a/3Hr S), 1.51 (3x2/3H^ s)^ 3.00-3.12 (2H, 
5 nt), 3.23-3.76 (2H, m), 4.07 (IR, m) , 4.25 (IH, dd, 0^8 and 4Kz), 
4 •SI (2H, J^6.5Hz), 4.67-5.17 (2h^ m) # 6*54 (lxl/3H^ hr-d, 
J^Sn^) r 6.70 {1x2/3H^ br--d, J^flHz)^ 6.93-7.09 m) / 7.10-7.25 

(2H/ m), 7.43 (2H^ dd, J=7.5 and 7,5HSE), 7,56 (IH^ dd, J=7.S and 
7.5H2)/ 8.03 {2E, d, J^7,5H2)j 

10 MASS {ES-)s m/e 767. 
Prepara-tlon A7-5-I-6 

Canipomid A7-6 was obtained In a manner similar to 
Preparation Al-6 except that trlflnoroacetia acid was used 
Instead of 4N hydrogen chloride, The obtained coii^dund was used 

15 in. Preparation C7, 

^H-MMR (300MHz^ CDCla^ 6)t 0.62 <3H^ t/ J=57.3H2), 1,20 {3H, S) , 
1.49-2.15 (12H^ m)r 2.88-3.10 (2E, m)/ 3.34 (IE, m) , 3.82 (lU, m) ^ 
4.07 (iKr m), 4.23-4.38 (3H, m)^ 4.92 (IH^ m) , 6.96«7.11 (2H, m) , 
7,14-7,28 {3H, m) , 7.42 dd^ J=7.6 and 7,6Hz)r 7,50-7,58 (2H/ 

20 m)^ 7.82 (2H# br), 8.01 (2H, d, J=7.6Hz)f 
MASS (ES•^)$ m/e 613, 
Preparation A8 

Preparation A8-6 . . 

Compound A8*-6 was obtained in a manner similar to 
25 Preparation Al'^e, The obtained compound was used in Preparation 
C8. . 
preparation A9 
Preparation A9-6 

Compound A9-6 was obtainisd in a manner similar to 
30 Preparation Al-6, The obtained ccanpound was used in Preparation 
C9- 

Preparation AlO 
Preparation AlO-4 

CcNK^und AlO-4 was obtained in a manner similar to 
35 Pr^>aration Al-4, 

pr^:>aration Al 0-5^-6 

Compound AlO-6 was obtained in a maxmer similar to 
Preparation Al-6 except that trifluoroacetic acid was used 
xnstead of 4N hydrogen chloride. The obtained coBi^und was used 




in Preparation C10» 

^H-NMR {300MHZr CDCI3/ 6)t 0-70 (3Hr J=7Hz)^ 1*27 (3Hf s)r 
1. 49-2*10 (12Hr m) t 2*85-3.05 m) ^ 3,70 (IH^ m) , 4.09 (Ifi^ m) ^ 

4.24 (IH^ 4-27-4*40 (2H, m) , 4*83 (IH, m) ^ 7.13-.7-34 (5H^ m) ^ 

5 7.42 (2X1H, dd, J»8^8Hz), 7,55 (IH, m), 7.80 (2H, br) , 7«89 (IB, 
S), 8.00 (2X1H, dd^ J^8 and 1H2); 
HASS (ES4-)s m/e 595. 
Preparat:ion All 
Preparation All>-6 
10 Ccnnpound All-*6 was obtained in a manner similar to 

Preparation Al-6. The obtained con^und was ueed in Preparation 

Preparation A12 

Preparation A12-2 
15 C«qpound A12-2 waa obtained in a manner similar to 

Pxreparatdonfi Al-2. 

Piretiarat:i.on A12-3 

Ihe Ccxnpound A12-2 (600 mg) was dissolved in 

dlchlocpmethane (10 ml), tert-butoxycarbonyl-D-tejrt-leacine (444 
20 tonj) f a solution of l-ethyl-3-(3'-ll,M-dimethyXandj(iopropyl)- 

carbodiiinlde (328 mg) in dlchloiomethane (2 ml) axui 

hydroKybenzotriazole (285 mg) were added to the' solution, and 

stirred for 15 hours at ambient temperature. The miictuire was 

washed with 10% aqueous solution of citric acid (10 ml)/ water 
25 (20 ml), saturated sodium bicarbonate (20 ml) and saturated 

sodium chloride (20 ml), dried over sodium sulfate and the 
- solvent was evaporated to give a crude conqpound as pale yellow 

oil. The crude compound .was purified by flash column 

chrxMiatogxaphy (Kleselgel 60, 30 g, eluents ethyl acetate t 
30 hexane ^ i82 to isl) to give Coaqaoimd M2-3 (669 mg) as a white 

foeuii. 

^H-«MR (300HHZ, CDCI3, S)t 0.60 (9xl/3H, S), 0.74 (93C2/3R, S), 
1,36 (9xl/3Hr B), li38 (9x2/3H, s), 1.64-2.30 (4Hr m) , 2.75-2-S9 
(1-I-1/3H, m), 2,93 (Ix2/3H, dd, J=13.5 and 6.5Hz), 3.16-3/72 (2H, 
35 m)^ 3.84 <lxl/3H, d, J=10H2), 3.90 (Ix2/3H, d, a=10Hz), 4.17 

(13C2/3H, dd, J=8,4H2), 4,38 (lxl/3Hr m)/ 4.80 (Ix2/3H, m) , 5.10 
(lxl/3H, m), 6.40 (1X1/3H, d, J==10H2), 6.47 (Ix2/3H, d, J=^^10Hz) , 
7.12-7.30 (5H, m), 8.31 (1X2/3H, d, J=8H2)/ 8.65 (lxl/3H, d, 
J-8IIZ); 
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MASS (KS+)i m/e 490* 
Preparation A12~4 

The Con^und 2a2-3 (297 mer) was dissolved In dicacane (3 ml) 
and cold solution of 4ir hydrogen chloride in dioxane (3 ml) vas 
5 added to the mixture and stirred for 12 hours at anble&t 
tea^rature. The mixture was evaporated to dryness to give 
Coiq»Qnd 1 (250 mg) as a white powder. 

*H-NMR (300MHZ, DMSO-ds S)t 0.63 (9xl/3H, e) , 0.82 (SxZ/SH, S), 
1.60-2.30 (4H, m), 2.79-2.92 (1-I-1/3H, m) , 2.97 (Ix2/3H, dd, Ji=13 

10 and 7Hz), 3.05-3.66 (3H, m)/ 3.61 (3x2/3Hr 6), 3.75 (3xl/3H, a), 
4.21 (13C2/3H, dd/ 3.5EZ), 4.55 (lxl/3H, m), 4.94 (Ix2/3H, 

ddd, J»8, 8, 7Hz), 5.14 (lxl/3H, dd, J=8, 4Hs), 7.12-7.33 (5H, m), 
8,10 (2H, br), 8.80 (1X2/3H, d, J^SHz), 9.03 (lxl/3H, d, J^SEz); 
MASS (l!S-f)s m/e 390. 

15 Ibe Coi^oand 1 (227 mg) was dissolved In dichlorometliane ' (3 

ml) and a solution of Compound c (217 mg) in dlohloromethane (2 
ml), hydrosqfbenzotriazole (86-4 lag) and a solution of l-ethyl-3- 
(3'-N,N-dimethylaminopropyl)cai*>odi,iinide (99,3 mg) in 
dxchloromethane (3 ml) were added to the solution, and the 

20 mixture was stlirred for 15 hours at anibient temperature. The 
mixture was washed with 10% aqueous solution of citrio acid (20 
ml), saturated sodium bicarbcmate (20 ml) and saturated sodium 
chloride (20 ml), dried over sodium sxilfate and the- solvent was - - 
evaporated to give a crude cooq^und. The crude con^und was 

25 purified by pr^>arative thin layer chrcmiatography (Merck Art 5717 
X 2 plates, eluentt ethyl acetate s hexane Isl) to give - • 
Con^und AI2-4 (297 mg) as a ^uribite foam. 

^R-NMR (300MII2, OMSO-d« 6)t 0.55 (9X1/3H, s), 0.70 (9X2/3H, S), 
1.10-1.90 (lOH, m), 1.22 (3H, d, J«7Hz), 1.36 (9H, S), 1.93-2.33 

30 (2Br m), 2.40-2.60 (2B, m), 2.71-2.89 (l-f-l/3H, m) , 2.94 (1X2/3H, 
dd, J»13.7Hs), 3.18-3.73 <2H, m), 3.53 (3X2/3B, s), 3,74 (3X1/3H, 
s), 3.95 (IH, TO), 3-97 (IH, q, J=7Hz) , 4.16 (1X2/3H, dd, J=8.4Hz), 
4.23 (1X1/3H, d, J=109z), 4.28 (1X2/3H, d, J=10H2), 4.45 (IH, d, 
J=12HZ), 4.49 (IH, d, J=12H2), 4.82 (IH, m),.5.l4 (1X1/3B, m) , 

35 6.91 (1X1/3H, m), 6.91 (1X1/3H, d, J-7Hz), 6.95 (1X2/3H, d, 
J=7HZ), 7.11-7.40 (lOH, m) , 7.49 (1X1/3H, d, J=10fl2j), 7.52 
(1X2/3H, d, J«10HZ), 8.50 (1X2/3H, d, J=8Hz), 8.82 (1X1/3H, d, J- 
8HZ); 

MASS (BS-)J m/e 777. 
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PreparaliiQn Al2-'5 

Ccflopound Al2'-5 was obtained In a manner similar to 
Preparation Al-5 except that IN sodium hydroxide acpieous eolvtlon 
was used instead of tlie hydrogenation catalyst. 
5 ^-IIMR (30OHHZ, DHSO-de, d}« 0,52 (»X5/9H, 8), 0.72 (9X4/9H, 8), 
1.10-1,90 (lOH/ m), 1*22 (3H, d, J^THz), 1.35 (9X5/9H, s) , 1.37 
(9X4/9B, S), 2,15 (2H, m) , 2,42-2,60 (2H, m) , 2.70-3,00 (2h, m) , 
.3.08-3,65 (2H, m) , 3-95 (IH, m), 3.96 (IH, q, J=>7Rz), 4.10 
{1X4/9H, dd, J=8 and 4Hz), 4.24 <1X5/9H, d, J^lOHz) , 4.27 (lX4/9Hr 
10 Js=10Hz), 4.38 (1X4/9H, m), 4.45 (IH, d, J=12Hz)/4.49 (IH^ d, 

J=12Hz), 4.83 (1X5/9H, m) , 5.02 (lX5/dH, m), 6.91 (1X5/9H^ d, 
J='7,5Hz), 6.95 (lX4/9Hr d, J»7.5Hz), 7,10-7.40 (lOH, m) , 7-48 
(1Z5/9H, brd, J»10Hz), 7.51 (1X4/9H, brd, J»19Hz), 8.41 (1X4/9R, 
d, J«8H8), 8.79 (1X5/9H, d, J^SBz); 
15 MASS (BS-): m/e 763, 
Pgeparation A12-6 

Compound Al 2-6. was obtained xn a manner similar to ■ ■. ' 
Preparation Al-6, The obtained ccas^und was uised in Preparation 
C12. 

.20 ^H-l!lMR_!(300HHz, DMSO-ds* 6)i 0,52 (9xl/2H, s)^ 0.73 (9xl/2Br B) r 
1,10-1.50 (4H, m), 1,21 (3xl/2H, d, J^i5az}, 1.22 (33cl/2H, d, 
J^.SBz), 1.58-1.96 {6H, m), 2.12-2.29 (2H, m) / 2.35-2.60 (2H, m), 
2.70-3.00 (2H/ m); 3.06-3.66 (2H, m), 3.95 (IB/ m), 3.96 (lxl/2H, 
q, J=6.5Hz), 3.97 (lxl/2H, q, J=6.5Hz), 4.10 (lxl/2H, m), 4.26- 

25 4,54 {3+1/2H, m) , 4.85 (lxl/2Hr m) , 5.06 (lxl/2H, m) , 7-14-7.41 
.. . (lOH, .m), 8.09 (2Hr ..br), 8i55 (lxl/2H, dj^^ J=8.5Hz) , 8,60 (lxl/2H/ 
d, J=9Hz), 8.67 (1X1/2H, d, MHz), 8.88 (1x1 /2H, d, J=7az); 
IfkSS (ES-): m/e 663* 
preparation B 

30 Proparatlon Bl 

preparation Bl-1 

2-ChlorotritYl chloride resin (Nova Bioohm, 0,9 nnnol 
Cl/gram, 2.0 g) was washed with dichlormethane (3 ml) for 5 
ndnutes twice. The resin was suspended in dichloromethane (3 lal) 

35 and to the suspension were added N-(9-fluorenylmetho3cycarbonyl)- 
(R) -proline (1.82 g) in dichloromethane (3 ml) and H,N- 
diisopropylethylamine (698 mg),- The suspezision was shak^ using 
rotiary shadcer for 15 minutes, iidditionally, n^n- 
diiLsopropyletl^lamine (1.05 g) was added to the suspension and 
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the mixture was shakea for 1 hour* The reagents and solvent were 
washed away and the residual solid was washed with 
dichloromethane (20 ziil# 5 times), N^N-diinethylfonnajnide (20 ml^ 3 
times )r dichloromethane (20 ml, 3 tljaies) and isopropyl alcohol 
5 (20 ml)^ The resulting solid was dried under vacuum to give 
Conqoound Bl-l (2,89 g) • 

TO deteoidJie the loading value, the Coo^ound Bl-l (300 mg) 
was treated with a mixture of dichlorcmiethane-trifluioroacetio 
aoid (1$1 v/v, 6 ml) for 1 hour* The Compound 81-1 was filtered 

10 and the filtrate was concentrated In' vacuo to give 107 mg of N- 
(9^fluorenylmethoxycarbonyl)-(R) -proline (107 mg) which was 
identical with the starting material by HPliC analysis « Mlghtysil 
KP-18 GP 250-4*6 (5 im) (Kanto Chemical Co*, Ltd.), 0.1% TFA- 
acetonitrile/0«l% TFA-water 50:50 rt=12*15 minutes. 

15 Ht^KMR (3001IH2, DMSO-de, S)t 1.78-2*34 (4Hr m> , 3*32-3.50 (2H, m), 
4.11-4.37 (4H, m)r 7*10^7*38 (3H, m), 7.43 (2H, t, J=7-7HS5), 
7*62-7*71 (2H, m)r 7.90 (2H, ddt J^7.B and 4.lHz). 
Preparation Bl-2 

A solution of piperidlne in N^N-dimethylformamide (20% v/v, 

20 20 ml) was added to. the Compound Bl-l (2.00 g) and the resulting 
euepension was shaken using rotary shaker for 15 minut:es. The 
suspension was filtered a;nd then a solution of piperlAine In vt^u-- 
dittiethyl£oniiamide (20% v/v, 20 ml) was added to the residual • • 
solid. The suspension was shaken for additional IS minutes* The 

25 suspension was filtered and the residual solid was washed with 
..^^K-dimethylformamide (20 ml, 5 tdmes)'. To the residual solid 
wexre added (S)-N-(9-fluorenylmethoxycarbonyl) phenylalanine (2.46 
g) benzotriazole-l-yloxy-tris-pyrrolidinophosphonium 
hexafluorxiphosphate (PyBQP®; 3^31 g) and N,N- 

30 dlifiopropylethylamine (822 mg) at ambient temperature and the 
resulting suspension was shaken at the same tenoperature for 16 
hours. The suspension was filtered and the residual solid wa^ 
washed with NrN-dimethylformamide (20 ml, 5 times), 
dichloromethane (20 ml^ 3 times) and isopropyl alcohol « and dried 

35 to give Compound Bl-2 (2.08 g). 

TO determine the loading value, the Compound Bl-2 (200 mg) 
was treated with a mixture of dichloromethane-trif luoroacetic 
acid (1:1 v/v, 4 ml) for 1 hour. The Compound Bl-2 was filtered 
and the filtrate was concentrated in vacuo to give a dipeptide . 
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coiq^urid (79 ittg)» The purilry of the dipeptide compound was 
determined by HPIC analysis. Mightysil rp-18 gp 250-4.6 (Stm) 
(Kanto Chemical Co.r Ltd.)/ 0.1% TFA-ace1:onit:rlle/0.1% ITA-water 
50$50 rt=20#64 minutes. 
5 ^H-HMR <300MHz# CDCla/ S)z 1»50-1»71 (2H, ni), 1.74~1.91 {IS, m)^ 
2.16-2,34 (IH, m), 3«00 (IH/ dd, J»12*5 and 9.6Kz)r 3.12 (IH, dd, 
JVb12.5 and S.THz), 3«49-3.62 (IH/m), 4.21 (IH, t, J^S.eOz), 4.38 
(2H^ d, J=6.6Hz)r 4.65-4^80 {IH^ m) ^ 5.71 (IH, d^ J=9.2H2)^ 7.12- 
7,46 m), 7.59 {2E, t, J=7-0Hz)r 7.77 d^ 0^7. 4H2); 

10 MASS {ES+)s m/e 485 #13 (M+l)* 
Pr^aratlon Bl-3 

A solution of piperidine in NrW-dlittethylformamide (20% v/Vr 
20 ml) was added to the Compound Bl-2 (1.6 g), and the resulting 
suspension was shaken. using rotary shaker Cor 15 minutes. The 

15 suspension was filteired and then 20% NrN-dlmethylformamide 

solution of plpezridine (15 ml) was ^dded to the residual solid 
and the suspension was shaken for additional 15 minutes. The 
suspension was filtered and the residual solid was washed with 
NrN-dimethylformamlde (20 ml, 3 times). To the solid vere added 

20 (S ) -6-benzoyloxy--2-N-tert--butoxycarbonylaminohexanolc acid (1.53 
g) , benzotri^zole-l--yloxy-triB-*pyrrolidinephoponium 
•liexafluorophosphate (PyBOP<*; 2 .34 'g) and N,ll- 
dULsopropylethylamine (581 mg) at ambient temperature and the • 
3cesultin9 susp^sion was shaken at the same ten^erature for 16 

25 hours. Xhe suspension was filtered and the residual solid was 
yai. shed with Nj^K-dimethylformamide (ao ml, twice) / isdpix>pyl 
alcohol (10 ml)# dichloromethane (10 ml/ twice) • This washing 
cycle was repeated once and then the solid was washed with 
isopropyl alcohol (10 ml) and diethyl ether (10 ml) successively^ 

30 and dried to give Compound Bl-3 (I48O g) . 

To determine the loading value, the Confound B1--3 (300 mg) 
was treated with a mixture of dlchloromethane-trlf luQroacetlc 
ac±d (Isl v/v# 4 ml) :for 1 hour. The Compound Bl-3 was filtered 
amd the filtrate was concentrated in vacuo and the. residual 

35* solvent was removed azeotropically with toluene to give a 

tripeptide coxi^und. The purity of the tripeptide compound was 
cietiermlned by HPIiC analysis. Mightysil kp-18 GP 250-4.6 (5 mm) 
(Kanto chemical Co., Ltd.), 0.1% TFA-acetonitrile/0.1% TFA-water 
40s 60 rt2*^7.76 minutes. 
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(300MH2^ CDCI3/ 6)2 0.66-0.83 (3n, m) , 1.19-2.38 {9H^ m) ^ 
2*68-2.85 (IHi. m) , 2.91-3.12 m) , 3*58-3.74 (IH, m)^ 4.11- 

4^25 {in, m), 4.30-4*46 (3H^ m), 4.98 (iHr br.s), 5.71 (IH^ br. 
s), 7*11-7.52 (lOH, m)^ 7.60 (2H, d, J«6*9Hz)^ 7*76 (ZH, 
5 J'=7.3Hz); 

MASS <ES4-): m/e 584*39 (H-fl). 
Preparation Sl-4 

A solution of piperidine in NrN-diinethylformamide (20% v^/v, 
100 nal) was added to the Ccoapound Bl-3 (1.15 g) and the 

10 suspension was shaken using rotary shaker for 15 minutes. The 
suspension \?as filteredf then a solution of piperidine in N^H- 
dimethylformanLxde (20% v/v, 100 ml) was added to the residual 
solidr and the suspension was shaken for additional 15 minutes* 
^e suspension was filtered and washed with M,N-dimethyl£onaamide 

15 (15 ml, 5 times). TO the residual solid were added Ccxi^und b 
(1.15 g), beazotriaz;ole^l--*yloxy>^tris-»pyrrolidinephoponium 
bexafluoxrophosphate (FyBOP^; 1*69 g) and N,N- 
diisopropylethylamlne (420 mg) at ambient temperature and the 
resulting suspension was shaken at the same te9af>erature for 36 

20 hours. The suspension was filtered and the residual solid was 
washed with M^N-dimethylformamide (10 ml, twice)/ isopropyl 
alcohol (10 ml)# dichloromethane (10 ml, twioe)^ This washing 
cyole was repeated aiid then the residual solid was washed with 
isopropyl alcohol (10 ml) and diethyl ether (20 ml) suacessively 

25 to give Compound Bl-4 (300 mg). 
Pr^aratijon Bl-rS 

The Confound Bl-4 (300 mg) was treated with a mixture of 
dichloromethane-trifluoroacetic acid (1:1 v/v, 6 ml) for 1 hour* 
The suspension was filtered and the filtrate was concentrated in 

30 vacuo to give Compound Bl-5 (128 mg). The purity of the Com^und 
Dl-5 was detennlned by HPLC analysis* Mightysil RP-18 GP 250-4.6 
(5 mm) (Kanto chemical Co., Ltd.)/ 0.1% TPA-acetonitrile/0.1% 
TPZV^water 408 60 rt=7.76 minutes. The Compoimd Bl-5 was used in 
Preparation CIO. 

35 ^H-NMR (3O0MH2/ CDCI3/ S)z 0.69 (3H, t, J=6.8H2), 1.28 (3Hr S)/ 
1.46-1,70 (3H/ m), 1.71-2.08 (9H/ m) # 2,84-3.04 (3H, m) , 3*63- 
3.78 (IH/ m), 4.04-4.15 (IH, m) , 4*20-4.38 {3H/ m) , 4.79-4.90 (IH, 
m)^ 7*11-7.32 (6tt/ m) , 7.41 (2H/ t, J=^8*1H2), 7*45-7.62 (2H/ m) , 
7.73-8*14 (SH/ m); 
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MASS (ES+); m/e 595.21 (M+1)- 

Preparation B2 
PreoaratiiQtt B2-4 

Coniioand B2-4 vas obtained in a manner similar to 
5 Fxepazat^jons Bl-4. 
Prra^aration B2-5 

CaoipotiQd B2-5 vae obtained in a manner sJmilar to 
Preparation Bl-5 . iStie obtained compound was ueed in Preparation 
C8. 

10 *H-NMR (BOOmz, CDCI3, 6)i 0.67 (3a, t, J=7.3H2), 1.29 (3H, s), 

l,51-l.S3 (2H, m), 1.63-2,06 (lOH, ai) , 2.36 (3H, S), 2.83-3.0 (2H, 
nt) , 3.0-3.15 (IB, m), 3.68-3.78 (IH, m) , 4.0-4.10 (IH, m), 4.26- 
4.40 (3H, m), 4.84 (IB, m), 5.20-5. 45 (IK, brs), 7.10-7.32 (4H, 
tn} , 7.41 (2H, t, tl^7.6{IZ), 7.52 (IH, t, j»7.3Hz), 7.66 (IH, bzd, 

15 J^3.3Hz), 7.80-8.10 (IB, bra), 7.99 (2H, d, 0^6. 9Hz). 
Preparation B3 
Preparation B3-5 

Coai^und B3-5 was Obtained in a mannej: similar to 
preparation Bl-5. ^Sti& cd^tained oon^und was used in Preparation 

20 C3 . 

^H-NMR (300MH2, CDCla, d)S 0.69 (3H, t, J»7.3B2), 1.32 (3H, s) , 

1.46-2.24 (12B, 111), 2.81-3.11 (3H, m), 3.65-3.79 (IB, m), 3*97- 

4.58 (4a, m), 4.82-4.95 (IB, m), 6.95 (2B, t, J-«8.8B2), 7.11-7.31 
. (4H, m), 7.36-7.82 (4H, m), 7.99 (2B,,d, Jb7.0Hz), 8.04 (IH/ 
25 br.s); 

MhSS (ES4-): m/e 613.21 (MH-l, free). 

Preparation B4 

Preparation B4-5 

cc»ni|)Ound B4-5 was obtained in a manner sinilar to 
30 Preparations Bl-5. The obtained con^und was used in Preparation 

C12. 

^H— BMR (300HBZ, CDCI3, <^)s 0.70 (3H, t, J»7.4HZ), 1.29 (3H, 6), 
1.44-2.11 (12H, m), 2;.80-.3.03 (3H, m) , 3.63-3.78 (IH, m) , 3-76 
(3H, s), 4.02-4.46 (4H, m), 4.75-4.88 (IH, m) , 6.79 (2H, d, 
35 J=8.35z), 7.09 (2H, d, J=8.3H2), 7.14-7.31 (2H, m) , 7.36-7.80 (^H, 
m) r 8-00 (2H, d, J=7-4Hz), 8-13 (IH, br. s); 
MASS (ES+): m/e 625.28 (H-fl, free). 
Preparation B!5 
Prepa ra tion B5-5 
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Compound B5-5 was obt:ained in a manner similar to 
Preparations Bl-^5* Olbe obtauied compound was used in Pr^aration 

^H-NMR (300MHz# CDCI3/ 6)z 0.58-0.94 (SH, m) , 0.95-1*33 (2E, m} , 
5 1^49-2.16 (16H# m) ^ 3*00 (2H, br* d, J^B.lBz), 3-03-3-18 (IH^ m), 
3*68-3.87 (IH, m) , 4.02-4. 16 (IH/ m), 4.19-4.38 (3H^ m), 4,67- 
4*83 (IH^ m)r 4.73-5*16 (2H, m), 7.11-7.35 (SH, m)^ 7.36-7.84 {4a,. 
m)^ 7.94-8,19 (lEr br* s)^ 7.97-8.04 (2H, m) ; 
imss (ES+)s m/e 637.23 (MH, free). 
10 Preparation B6 
preparation B6-S 

Con^und B6-5 was obtained in a xaanner similar to 
Pjreparatijoais Bl-5. The obtained con^und was used in Preparation 
C9. 

15 ^H-MMR (300MHz, ODCI3, S)t 0.48 (3H/ t, J=7.3HS6), 0.64 {3Hr t, 
J=^^7.2Hz), 0.72^0.91 (2Hr m), 1.52-2.17 (12H^ m)/ 2.91-3.11 (3H, 
m), 3*70-3.83 (IH, m) , 3.97-.4*43 (4H^ m)^ 4.74-5.03 (IH, m)^ 
7.13-7.34 (SH, m)^ 7.37-7-72 (4Hr m) , 7.76-7.84 <1H^ m) , 7.95- 
8.18 (2H, n), 7.97-8.04 (2h^ m). 

20 Preparation C 
Preparation CI 
Preparation Cl-1 

To a stirred solution of benzotriazol-l-yl-oxy-tris-(M^iT- • 
dlmethylanino ) phosphoniumhexaf luorophosphate (23^9 g) and 4- ( N, N- 

25 dimeth7laiiiino>pyridlne (7.6 g) in dry tTrN-dimetliylfamamide (1#5 
L)r the Con^jound Al-6 (4.64 g) in dry N/N-diioethylformamide (8 
ml) wae added dxxspwise over 20 hours at room temperature. The 
voXatiles were removed under reduced pressure and the residue was 
ciiluted wxth ethyl acetate (300 ml). The precipitate formed was 

30 aoLlected by filtration^ dissolved in ethyl acetate (50 ml)# then 
washed with 5% aqueous potassium hydrogen sulfate solution ( 100 
ml, 4 times), saturated aqueous sodium bicarbonate solution (100 
mlr 3 times), water (^00 ml) and brine (100 ml). The organic? 
layer was dried over anhydrous magnesium sulfate and filtered. 

35 The filtrate was concentrated under reduced pressure and the 

residue was purified by flash column chromatography (elated ^n,th 
ethyl acetate/hexane = Isl v/v) to give compound cl-i (3.083 g) 
as a colorless amorphous. 

^H-NMR (300MHz# CDCI3/ cS)s 0.83 (3H^ t, J=7.0H2), 1.28 (3H, s)^ 
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1.36-1.55 (2H, m), 1-59-1.99 (4H/ m)/ 2.04-2.24 (2H/ m), 2.24- 
2,40 (2H, m), 2.90 (IH, cW, J=13.6, 6.6Hz), 3.19 (IH, dd, J=13.6, 
9,9H2), 3.20-3,31 (IH, m), 3,80-3.91 (IH, m) , 4.18-4.28 (IH, m) , 
4.32 (2H, t, J=6.2Hz), 4.67 (IH, br.d, J^S.SHz), 5.03 (2H, S), 
5 5.14 (IH, dt, jn=10 and 5.6H2), 5.85 (IH, s), 6.89 {2H, d, 

ir=«8.6Hz), 7.14 (IH, s), 7.15 (2H, d, 0^8. 6Ha), 7.28-7.48 (9Hr m) , 
7.49-7.60 (2H, m) , 8-00-8.06 (2H, m) ; 
MASS (ES-f)t n/e 683.49 (IHl). 

10 TO a stirred solutiion of the Ccanpound cl-1 (3.07 g) in 

methanol (30 ml) was added IN aqueous sodium hydroxide solution 
(11.2 ml, 2.5 eq) under ice-cooliag and the mixture was stirred 
at: ambient teo^teratare for 4 hours. The pa of the mixture was 
adjusted to pH 7 with IM hydrog«i chloride, then insthanol was 

15 evaporated voider reduced pressure. The residue was extracted with 
etihyl acetat<e (300 ml). The organic layer w^ vashed with 
saturated aqaepue ammonium chloride (50 ml, twice), water (50 ml) 
and brine (50 ml)/ dried over sodium sulfate and filtered. The 
filtrate was concentrated in vacuo and the residue was purl£led 

20 by jtlash column chromatography (ethyl acetate, then 

methanol /ethyl acetate = 5s95 v/v) to give Ccmipound ci-2 (2.63 g) 
as a colorless amorphous solid. 

^-NMR (300MB2, CDCX30 <S)s 0.84 (3H, t, Jte7.4Hz), 1.28 <3H, s)r 
1.20-1.92 (8H, m), 2,07-2.23 (2H, m), 2,24-2,39 (2H ,m) , 2,89 (IH, 

25 ddl, J=13.8 and 6.1H2), 3.ia (IH, dd, J=13.8 and 9.5Hz), 3.15-3-28 
(IB. m), 3.65 (2H, d, J=6.5Bz), 3.78-3.9*1 (IH, m); 4.15-4.28 (IH, 
m> , 4.67 (IH, br.d, J»5.8Hz), 5.03 (2H.,6)/ 5.13 (IH, dt, J=9,5 
aad 6.2BZ), 5.93 (IH, s), 6.88 (2H, d, J='8.5Hz)/ 7.11-7-15 (IH, 
m), 7.14 (2H, d, J=8.5H2), 7.27-7,45 (5H, m), 7.52 (IH, d, 

30 Js=10.2Hz)j 

VASS (ES4-)s m/e 579.30 (M+1). 
Prepeoratixm Cl-3 

TO a stirred solution of the Compound Cl-2 (1.0 g) in 
dlchloxomethane (50 ml) was added l,l,l-triacetoxy-l,l-ciihydro- 

35 l,2-benziodoxol-3(lH)-one (Dess-Martin periodinane) (3.66 g) in 

one portion under ice-cooling- The mixture was stirred at anibi^t 
tera(>erature for 2 hours. The reaction was giienched with a 
solution of 20% sodium thiosulfate in saturated sodium hydrogen 
carbonate (100 ml) under ice-cooling, then the mixture was 
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e8±xac3ted with ethyl acetate (100 ml)* washed with saturated 
aqueous sodium bicairbonate/ water and brine, dried over sodium 
suld^ate, and evaporated in vacuo to give Ccni^und cl-3 as a 
ooXorless amorphous (980 mg) . The obtained ooa^und was used in 
5 Example 1. 

*H-NMR (300MH2, COCI3, <5)s 0.84 t, J=7.3Hz), 1.30 (3H, e), 

l.SO-1.91 (en, m)# 2.08-2.38 (4H, m) , 2.46-2-55 (2H, br.t, 
Jte6.81te), 2.90 (IH, dd/ J=13.7 and 5,9Hz)# 3.18 (IH, dd, 0^*13.7 
and 7.3H2), 3.20-3,30 (IH, m), 3.80-3.91 (IH, m), 4.17-4.29 (IH, 

10 a), 4-68 (IH, br.d, J»6*3Hz), 5.03 (2H, S>, 5-14 (IH* dt, 1^9.5 
and S.6IEZ), 5.90 (IH, s), 6.89 (2H ,d, J=8.5Hz), 7.10-7.21 (IH, 
m), 7.14 (2H, d, J=8.5Hz), 7.22-7.45 (5H, m), 7.47 (IH, d, 
J=10.3Hz) , .9.77 (IH, s); 
IQVSS (ES+)s m/e 577.25 (M+1). 

15 Preparation C2 
Preparation C2-I 

Oon^und C2-1 was obtained in a manner similar' to 
Pr^aration Cl-1. 

^H-VOm (300MHz, CDCI3, S)i 0.83 (3B, t, J=7.3H?s), 1.28 (3H, s), 
20 1.46 (2H, m)r 1.60-1.98 (6H, m), 2.06-2.40 (4H, m), 2.90 (IH, dd, 
J=«14 and 6H2), 3.18 (IH, dd, J=14 and lOHz), 3.26 (IH, m), 3.77 
(3H, s), 3-86 (IH, m), 4.24 (IH, m) , 4.32 (2H, t, J=6.5Hz), 4.67 
(IH, m), 5.14 (IH, ddd,. J=10, 10 and 6Hz), 5.85 (IH, s), 6.81 
(2xlH, d, J=9HZ), 7.14 (2xlH, d, J=9Hz), .7.14 (IH, d, MOHz), 
25 7,44 (2X1H, dd, J=7.5 and 7.5Hz), 7.50-7.60 (2H, m), 8.03 (2xlH, 
d, J==7.5Ha)? 
MASS (ES>^)s m/e 605. 
Preparation C2-2 

conopound C2-2 was obtained in a manner similar to 
30 Preparation Cl-2. 

^H-HMR (300MHz, CDCI3, 0.84 (3H, t, J=7.3Hz), 1.25-1, 51 (2H, 

m), 1.28 (3H, 6), 1.54-1.94 (6H, m), 2.08-2.40 (4H, m), 2.89 (IB, 
dd, J«13.5 and 6Hz), ?.18 (IH, dd, M3.5 and lOHz), 3.25 (IB, m)r 
3.65 (2H, m), 3.77 (3H, a), 3.85 (IH, m), 4.22 (IH, dt, J^iO and 
35 7.5HZ), 4.67 (IH, m) , 5.13 (IH, ddd, J=10, 10 and €BZ), 5.99 (IH, 

0), 6.81 (2xlB, d, J»8.7Hz), 7.14 (2xlH, d, J^.7fiZ>, 7.15 (IH, d, 
jtelOHz), 7.53 (IH, d, J=10Hz); 
MASS (ES-)s m/e 501. 
Preparation C2-"3 
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Compomid C2-3 wae obt:ained in a manner eijnilar to 
Preparation Cl-3. The obtained ooinpouiid was used in Exan^le 2. 
^H-HMR [30(amZt CDCli, 6}t 0.85 (3H,^ t, J^7.3Uz), 1.29 (3H, s), 
1.53-1.90 (6a, m), 2.08-2.37 (4H, m) , 2.50 {2B, m), 2.89 (IH/ dd, 
5 J^IA and 6Hz), 3.17 (IH, dd, JtnU and lOHz), 3.^5 (IH, n), 3.86 
im, m), 4.23 (IH, m), 4.67 (IH, m), 5.13 (IH, ddd, js=10, 10 and 
6Hz), 5.89 <1H, S), 6.81 (2xlH, jr«8.8H2>, 7.14 (2xlH, d, 
J«8.8Hz)* 7.16 <1H^ d, J»llHz), 7.48 (1«/ d, J»10Hz), 9,77 (IH^ t, 
J=1.4Hz); 
10 MASS (ES-}8 xa/e 499. 
Preparation C3 
Preparation C3-1 

Oconpound C3-1 was obtained in a manner similar to 
Pr^aratJjon Cl-l. 

15 (300MHz, CDCla, 6)z 0,81 (3H, t, J=:7.3Hz), 1-27 (SH, S), 

1.35-1.98 (8H, m), 2.06-2.40 (4H, m) , 2.93 (IH, dd, J=I3.6r 
6.8Hz}, 3.20 (IH, dd, J=13.6 and 9.6Hz), 3.21-3.33 (IH, m), 3.78- 
3.90 (IH, m), 4.18-4.30 (IH, m) , 4.3.2 (2H, t, J=6,4Hz), 4.68 (IH, 
br. d, J«7.7Hz), 5.07-5.20 (IH, m) , 5.84 (IH, s), 6.96 {2H, t, 

20 J=8.eRz), 7.10 (IH, d, Jb10.3&z), 7.19 (IH, dd, J=8.6 and 5.5.Hz), . 
7.44 (2H, t, Ja7.3Hz), 7-52-7.61 (2H, m), 8.03 (2B,. d, J-8.4H.Z); 
MASS (ES-<-)8 m/e 595.39 (tt«-l). 
Preparation C3->2 

Compound C3-2 was obtained In a manner similar. to . 

25 Preparation C1-.2. 

^H-NMR (300MHZ, CDCI3, 0o84 (3H, t, J=7.3Hz), 1.23-.1,95 (8H, 

m), 1.29 (3H, 6), 2.08-2.41 (4H, m), 2.94 (IH, dd, J=13.6 and 
6.2BZ), 3.21 (IB, dd, J»13.6 and 9.6Hz), 3.23-3.33 (Ifi, m) , 3.67 
(2H, br. t:, JP=6.2Hz), 3.80-3.91 (IH, m), 4.16-4.30 (IH, m) , 4.69 

30 (IH br. d, JsS.SHz), 5.07-5.20 (IH, ill), 5.97 (IH, S>, 6-97 (2H, t, 
J«8.SHz), 7.11 (IH, d, ai»10,2Hz), 7.20 (2H, dd, J«8.5 and S.lBz), 
7-57 (IH, d, J=10.2HZ); 
MASS (ES+}s m/e 491.45 (MM). 
Preparation C3-3 

35 Compound C3-3 was obtained in a manner similar to 

Preparation Cl-3. The obtained crai^und was used In Exaiqple 3. 
*^H-NMR (300MHz, CDCI3, 6)t 0.83 (3H, t, J=6.9Hz), 1.29 (3H, s), 
1.53-1.90 (6h, m), 2.08-2.38 (4B, m) , 2.50 (2H, br. ir-7.0Hz), 
2,93 (IH, dd, J=>13.9 and 6.2Qz), 3.19 (IH, dd, J=13.9 and 9.1Hz), 
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' 3,20-3.31 (IH, m)r 3.79-3.90 (IH, m) , 4.17-4.28 (IH, m) , 4.68 (IH, 
br. d, Ja6.0Hz)r 5.07-5,19 (IH, m), 5.87 {IH, s), 6.96 (2H,- tr 
Js8.9Hz), 7,10 (IH, d, Jtasio.iBz), 7,19 (2H, dd, J-8,9 and 5.5Hz), 
7.50 (IH, d, J^lO.BHz), 9.77 (IH, s) ; 
5 M2^ (BS+): m/e 489.42 (2H1). 
Preparation C4 
Preparation C4-1 

CcMqpound C4-1 was obtained in a manner similar to 
Prepcu-ation Cl-1. 

10 ^H-NMR (300MH2, CDCI3, 6): 1.31-1.96 (14H, m) , 2.08-2.23 (IH, m) , 

2.24- 2.37 <2H, m), 2.43-2.56 (2H, itt) , 2.95 (IH, dd, J=13.5 and 
5.7Hz), 3.14-3.28 (IH, m), 3.26 (IH, dd, J«13,5 and 10.5Hz), 
3.84-3.95 (IH, m), 4.23 (IH, dt, J»10.2 and 7.8Hz), 4.31 (2H, t, . 
a^,6Hz), 4.63-4.69 (IH, m), 5.15 (IH, ddd, J=10.2, 10.2 and 

15 6.0nz), 6.13 (IH, s), 7.16-7.31 (6H, m), 7.39-7.48 (3H, m), 7.52- 

7.60 (IH, m), 8.00-8.05 (2H, m) ; 

MASS (ES-f); m/e 589.40 (MM). 

Preparation C4-2 

Compound C4-2 was obtained in a manner alnilar to 
20- Pr4^6u:atdx>n cl-2. 

^H-HHR (300HHZ, GOCls, 6)1 1.20-1.81 (14H, m) , 2.10-2.22 (IH, m), 

2.25- 2.37 (2H, m), 2.43-2.58 (2H, m), 2.95 (IH, dd, M3,5 and 
5-7HZ), 3-13-3.28 (IH, m) , 3.25 (IH, dd, J=13.5 and 10.2Hz)v 3-65 
(2H, t, J=6.3Hz), 3.85-3.95 (IH, m), 4.22 (IH, dt, J<sl0.2 and 

25 7.2Hz), 4.67 (IH, dd, J='7.8 and 2.lHz), 5.15 (IH, ddd, J=10.2, 
10.2 and 6.0HZ)# 6-28 (iH, s), 7.16-7.31 (6H, m), 7.44 (IH, d, 
J-10.2HZ); 

MASS (ES+)s m/e 485.39 (M^l). 

Preparation C4-3 - 
30 cmipoand C4-3 was oiatained in a manner similar to 

Preparation Cl-3, OOie obtained con^und was used in Exap^e 4. 

^H-NMR (300MHz, CDCI3, 6)i 1.42-1.92 (13H, m), 2.08-2.22 (IH, m), 

2.23-2.37 (2H, m) , 2,42-2.56 (2H, m) , 2.95 (IH, dd, J=13-8 and 

5.7Hz), 3.13-3.28 (IH, m), 3.25 (IH, dd, J'^IS.S and 10.2Hz), 
35 3.85-3.95 (IH, m), 4.22 (IH, dt, J=-10.2 and 7.2Hz), 4.64-4.69 (IH, 

m), 5.15 (IH, ddd, J=9.9, 9.9 and 5.7H2), 6.15 ( IH, s), 7.17-7.31 

(6H, m), 7.44 (IH, d, J-10.2Hz), 9.77 (iH, e); 

MASS (BS+)s m/e 483.36 (H+1). 
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Preparation. G5 

Preparation C5-1 

Coiiit)Oiand C5-1 was obtained in a nuumex similar -to 

Preparatiion Cl-1. 
5 (300HBZ, CDCla, <5)s 0,790 (3H, t, Jb7.2H2), 1.27 {3U, 8), 

1.38-1 .98 (8H, m), 2 •07-2 .38 (AB, m.) , 3.06 (IH, 44, J^14.1 and 

6.9Hz)r 3.28-3.36 (IH, m), 3.26 (IH, dd, J==>14.1 and 8.4Hz), 3.79- 

3.89 (IH, m), 4,25 (IH, dt, J*:10.2 and 7,8H2), 4.32 (2H, t, 

Js6.3Hz}, 4.65-4.71 (IH, m), 5.17 (IH, dt, J=9«0 and 6,9Hz)r 5.89 
10 (IH, S), 7.01 (IH, d, J=:10.2Hz), 7.32-7.38 {2Hr m) , 7.40-7.48 (2H, 

m), 7.52-7.63 (3H, m) , 7-61-7.67 (IH, m) , 8.00-8.06 (2H> m); 

MASS (ES-f): m/e 602:47 (W-l) » 

Prreparatlon C5-2 

coiqpound C5-2 was obtained in a manner similar to 
15 Pr<eparatijon Cl-2. ' 

^H-NMR (300MHz, COClar ^ ) 0,809 (SH, t, J=7.2Hz), 1.24-1.94 (9H, 

m), 1.28 (3H/ S), 2.06-2.41 (4H, m), 3.06 (IH/ dd^ J=9,0 and 

6.9H2), 3.26-3.36 (IH, m), 3.26 (IH, dd, J==13.5 and 9.0HZ), 3.66 

(2H, t, J=6,3H2), 3.79-3.90 (IH, m), 4.24 (IH, dt, J=10.2 and 
20 7.8Hz), 4.65-4.72 (IH, m) , 5. IB (IH, dt, J^9.0 and 7,2Hz), 6.01 

(IH, S), 7.0.2 (IH, d, J3'10.2H2), 7.35 (2R, d, J»8.1Ha), 7.58 (2H, 

d, J»8.lHz), 7.64 (IH, d, JiBl0.2Hz); 

ISASS (E&t>)t m/e 498.41 (M^-l). 

Ereoaration CS-3 
25 Compound C5-3 was obtained in a manner similar to 

preparation Cl-3 . The obtained coxt^und was used in Exan^le 5 . 

*H-MMR (300MH2, CDCI3, 6)z 0.812 (3H, t, J=7.2Hz), 1.29 (3H, 6), 

1.49-1.92 (6H, m), 2.07-2.40 (4H, m), 2.51 (2H, t, J=7.2Hz), 3.06 

(IH, dd, Jbl3.5 and 6.9Hz}, 3.26-3.36 (IH, m), 3,26 (IH, dd, 
30 J^13.5 and 8,7Hz), 3.78r3.90 (IH, m), 4,24 (IH, dt, J'^10.2 and 

7.2Hz)r 4.65-4.71 (IH, m), 5.18 (IH, dt, J«9.0 and 8*4Hz}, 5.93 

<1H, s), 7.02 (IH, d, J«10.2HZ), 7.35 (2H, d/ J^8.7Hz>, 7.57-7.59 

(IH, m), 7.58 (2H, d, , J=s8.8Hz), 9.77 (IH, S); 

MASS (ES-f): m/e 496.46 (IH-l), 
35 Ererparation C6 

Preparation C6-1 

Ocm^ond C6-1 was obtained in a manner similar to 

Preparation CI-1. 

^H-HMR (300MHz, CDCla, 6)z 0.82 (3h, t, Js7.5H2), 1.27 (3H, s). 
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1.39 (3H, Ja7.2ttz), 1.40-1.52 (2a, m), 1.64-1.98 (6H, m) , 
2.06-2.39 (4Hr m), 2.88 (IH, dd, J-13.5 and 5.7Hz), 3.09-3.32 <2H, 
m), 3.79-3.90 (IH, m), 3.99 (2H, q,. J=7.2Ha), 4.18-4.30 (IH, m), 
4,31 (2H, t, J-6.0HZ), 4.62-4,69 (IH, m), 5.07-5.18 (IH, dt, 
J=9-9 and 6.0Hz), 5.82 (IH, s), 6.79 (2H, d, J=8.4Hz), 7.10-7.18 
(IH, m), 7.13 (2H, d, J=8.4Hz), 7-38-7-59 (4B, m), 7.99-8.05 (2H, 

m); 

MASS <ES-I>)i m/e 621.55 (H+1). 
Preparation C6-2 

Coeo^xsiind C6-2 was obtained in a loanher siiiLtlar to ' ^' 

Pr^arazrxon cl-2. 

^H-NHR (300MHZ, CDCI3, 6)s 0.84 (3H, t, 0^7. 2Hz), 1-28-1.93 (8H, 
Jtt), 1.28 (3H, s), 1,39 (3H, t, J»6.9Hz), 2.08-2.23 (2H, m), 2.24- 

2.39 (2H, m), 2.88 (IH, dd, 0^^13.5 and 6.OH2), 3.17 {IB, dd, 
J=13.5 and 9.9Hz), 3.20-3.30 (IH, m) , 3.65 (2H, t, J=6.6az), 
3.80-3.90 (IB, m), 3.99 (2H, g, J=6.9Hz), 4.22 (IH, dt, J=10.2 
and 7.BHZ), 4.64-4.69. {IH, m), 5.13 (IH, dt, a=?.9 and 6,0Hz), : 
5.93 (IH^ s), 6.79 (2H, d, Ji=8-4Hz), 7-10-7.17 (IH, m) , 7-13 (2H, 
d, JB8.4HZ), 7.52 (IH, d, M0.2Hz)- . 

MASS (B54-): m/e 517.44 (M4-1). 
Preparation C6-3 

Con^und C6-3 was obtained in a tdanner similar, to 
fr^>aratlon cl-3. The obtained caiqsound was used in Exan^le 6. 
^'H-NMR (300MHz, CDCI3, 6)i 0.85 (3H, t, J=7.2Hz), 1.29 (3H,.S), . 

1.40 (3H, t,. J«6.9Hz), 1.49-1.92 (6H, m), 2.09-2.24 (2H, m) , 
2.24-;2.39 (2H, m)^ 2.50 (2H, dt, Js6 .c3 and 1 . 2H2 ) > ^.88 (iH/ dd, . 
J=14-l and 5.7az)/ 3.17 (IH, dd, J«14.1 and 10.2Hz), 3.20-3:30 
(IH, m), 3.81-3.90 (IH, m), 3.99 {2H, q, J»6.9H2), 4.23 (IH, dt, 
J=10-2 and 7.2HZ), 4.64-4.70 (iH, m) , 5.13 (IH, dt, J=10.2, 
5.7Hz), 5.85 (IH, 3), 6.80 (2H, d, J«8-4H2), 7,12-7.19 (IH, m), 
7.13 (2H, d, J-e.4H2), 7.46 (IH, d, J«10.2flz), 9.77 (IH, t, 
a°1.2Hz); 

MASS (ES+)s m/e 515.36 (M+1). 
gffepa r ation C7 
Preparation C7-1 

Com^und C7-1 was obtaix^ in a manner eindlar to 
Preparation Cl-1. 

^H-WMR (300MBZ, CDCla, 6)z 0,78 (3H, t, Js7.5Hz), 1.25 (3H, s), 
1.46 (2H, m), 1.58-1.95 (6H, m), 2.07-2.39 (4H, m) , 3.11 (IH, dd. 
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J=14 and 8Hz), 3.16 (IH, dd, J«14 and 8Hz), 3.41 (IH, m) , 3.88 
(IH, a), 4.24 (IH, m), 4.32 (2H, J=6.5Hz), 4,70 (IH, dd, J=S 
and 3Hz)^ 5.24 (IH, ddd, J-lO, 8 and 8H2), 5.80 (IB, S), 6.97- 
7.31 (5H^ m), 7,44 (2H, dd, 0^7.5 and 7.5Hz), 7.50-7.60 (2H, m) , 
8.00-8.06 (2Hr m)J 
MASS {ES+)s m/e 595; 
MASS (ES-)s nt/e 593. 
Prenarafciion C7-2 

Command C7-2 was bbtained in a manner similar to 

Priaparatlon ci-2. 

*H-I!IMR (300MHz, CDC.I3, S)i 0.79 (3H, t, J=7.5H2), 1.22-1-51 (2H, 
m), 1.26 (3H, a), 1.52-1.73 (3H, m) , 1.74-1.94 (3H, m>, 2.08-2.40 
(4H, m), 3.10 <1H, dd, J=15 and 8Hz), 3,15 (IH, dd, J=15 and 8Hz), 
3.41 (IH, m), 3.66 (2H, t, J=7H2>, 3.88 (IH, m) , 4.23 (IH, m) , 
4.70 (IH, m), 5.24 (IH, ddd, J^IO, 8 and 8Hz)r 5.91 (IH, s), 
6.97-7.08 (2H, m), 7.10 (IH, d,.J«10^), 7,15-7.28 (.2H, m), 7.54 
(IH, d, JtelOBZ)? 
MUSS (ES+')s m/e 491 J 
MASS (BS-)x m/e 489 i 
Preparati -on C7-3 

Con^und c7-3 was obtained in a marmter similax to 
Preparati%>n CI -3. The obtained coiqpound wa1s used in Earample 7. 
*H-WMR (300MHz, CDCI3, 5)8 0.80 (3H, t, J^^HZ), 1.26 (3H, S), 
1.50-1.94 (6H, m), 2-11-2.44 (4H, m), 2,51 (2fi, m) 3.05-3.20 (2Hv 
m)r 3.41 (IH, m), 3-89 (IH, m), 4.24 (IH, m), 4:71 (IH, m), 5.24 
(iH, mj,"5.85 (IH, S)> 6.97-7.28 (5H, m), 7i49 (lit, d, iJ=lOHz)v 
9.78 (IH, h)t 
MASS (ES-)i m/e 487; 
MZ^S (ES-(-)s m/e 489. 
Preparation C8 
Pre paration C8-1 

Gompoand C8-1 was obtained in a manner similar to 
Fr^aration Cl-1- 

^H-MMR (300HHZ, CDCI3, 5)« 0-83 (3H, t, J»7.3Hz), 1.28 (3H, s), 
1.25-1.47 (2H, m), 1.56-1.74 (4H, m) , 1.76-1.89 (2H, m), 2.15- 
2.36 (4B, m), 2.93 (IH, dd, J=13.6 and 6,6hz), 3.20 (IH, dd, 
j=13.6 and 9.5Hz), 3.20-3.32 (IH, m), 3.66 (2H, t, J=6.iSHz), 3.85 
(IH, ddd, J=13.2, 8.1 and 4,4H2), 4.22 (IH, ddd, J=15, 7.6 and 
2.2HZ), 4.67 (IH, brd, J=5.8Hz), 5.15 (IH, ddd, J«16.5, 9.5 and 
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6.6HZ), 5.99 (IH, S), 7.08 (IH, <i, J=10.6Hz)/ 7-16 (2H, d, 
J=8.9H2), 7.22 {2H, d, J=8.9Hss), 7.58 (IH, d, J«10.3Hz). 
Pi^w par-atlon C8-2 

Compound C8-2 was obtained ta a manner similar to 

5 Preparatinn Cl-2- 

^H-JMR (300MBZ, CDCla, 6)3 0-81 (3H, t, J=7.3H2), 1,27 (3H, s) , 
1.41-1.58 (2H, m), 1.61 <3H, s), 1.71-1.90 (4H, m) , 2.05-2.34 (4Hr 
jA), 2.95 <1H, dd, J=13.5 and 6.2Hz), 3.20 (IH, dd, J=13.5 and 
9.2RZ), 3-25-3.36 (IH, m)r 3.82-3.89 (IH, m), 4.25 (IH, dd, 

10 J=17.9 and 10,2H2)r 4.32 (2H, t, J=6.2Hz), 4.^8 (IH, brd, 

J=6.6H2), 5.14 (IH, ddd, J=16.7, 9.5 and 6.6Hz), 5.81 (IH, s), 
7.08 (IHr d, J^9.9HZ), 7.16 (2H, d, J=8.1H2), 7.24 (2H, d, 
J=8.1HZ), 7.44 (2H, tr J«8.4Ha), 7.56 (IH, dd, J=6.6 and 4.3Hz), 
8.03 (2H, d, J«7*3Hz)- 

15 pre parati on C8-3 

CXJO^and C8-3 was obtgLLned in a manner eimiiar to 
Pirepaxatlon Cl-3. VOOB obtained compound was used ±n Exanqale 8. 
^H-MMR (SOOMHz, CDCla, d): 0.83 (3H, t, J=7.5H2), 1.29 (3H, S), 
1.52-1.90 (6H, m), 2.08-2.38 (4H, m) , 2.50 (2H, m) > 2.94 (IH, dd, 

20 J=13.5 and 6H2), 3.19 (IH, dd, J=13.5 and 9w5B2)/ 3.28 (IE, m), 
3.85 (IH, m), 4.24 (IH, m) , 4.68 (IH, m) , 5.14. (IH, fSdd, J=»10^ 
9.5 and 6H2), 5.89 (IH, s), 7.09 (IH, d, a=10.SH2), 7.16 (2X1H, d, 
J=8.5Hz), 7.25 (2X1H, d, J«8.5ttz), 7.52 (IH, d,' J-10H2>/ 9.77 (IH,- 
t, i7»1.3Hz); 

25 MASS (ES-): m/e 503. 

• Preparation . ,C9 • V . - -. • -^c 

Preparati-on C9-1 

con^und C9-1 was obtained in a rnanner similar to 

Preparation Cl-1. 

30 ^H-NMR (3O0MHZ, CDClj, 6)t 0,75 (3H, t, J=7.3Hz), 0.91 (3H, t, 
J=7.3H2), 1.35-1.98 (lOH, m>, 2.10-2.43 (4H, m) , 2.97 (IH, dd, 
0^13.5 and 6.4H2), 3.24 (IH, dd, J«13.5 and 9.4Hz), 3.21-3.30 (IH, 
m), 3.83-3.94 (IH, m), 4.25 (IH, dt, J=10.3 and 7.6Hz), 4.32 (2H, 
t, J=6.2H2), 4.63-4.70 (IH, m) , 5.18 (IH, dt, J=10.2 and 6.3HZ), 

35 5.78 (IH, B), 7.13 (IH, d, J=10.3Hz), 7.19-7.32 (5H, m) , 7.40- 
7.47 (2H, m), 7.50 (IH, d, J-i0.2Hz) , 7.51-7.60 (IH, m) , 8-01- 
8.06 (2H, m)? 

MASS (ES+)8 ai/e 591,21 (M+1). 
pT ^eparat icm C9-2 
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Ccanpound C9-2 was obtained In a manner similar to 
Preparation 

^^NtlR (30011RZ, CDCI3, 6)s 0.77 (3H, t, J»7.7Hz), 0.91 (3B, 1:, 
tr»7.3Bz), 1.20-1.93 (lOH, m)^ 2. 07-2. 45 (4H, m), 2.97 (IB, dd, 
5 ir=sl3.5 and 6.2Hz)/ 3.24 (IH, dd, J^IS.S and 9.1Hz), 3.21-3.30 (IH, 
m), 3*66 (2H, t, Js6.6Hz), 3.82-3.93 (IB, n) , 4.24 (IH, dd, 
j-*10,0 and 7.2Hz), 4-67 (IH, br. d, J=8,0Hz), 5.12-5.23 (IH, m), 
. 5.84 (IH, s), 7.12 (IH, d, JBlO.OHz), 17.16-7.31 (5H, m), 7»49 
(IH, d, J=10.4H2); 
10 MASS <ES+)S m/e 487.19 (MM). . . - . 

Preparation C9-3 

CaniEiound C9-3 was obtained in a manner similar to 
pr«gparation Cl-3. Xhe obtained oai^und was used in Exanqple 9. 
^H-NMR <300MBz, CDCla, d)« 0.77 (3H, t, J^7.4Hz), 0.91 (3H, t, 
15 J-7.4BZ), 1.50-1*92 (8H, m) , 2.07-2.42 (4H, m) , 2.51 (2H, br. t, 
J=6.lBz), 2.96 (IH, dd, J'=13.1 and 5.7Hz), 3il7-3-30 (2H, JO.), 
3.83-3.94 (IH, m), 4.18-4.30 (IH, m), 4.67 (IH, br, d, J=6.1Hz), 
5-12-5.23 (IH, m), 5.85 (IB, s), 7.15 (IH, d, J=10.8Hz) 7. 18- 
7.31 (5Hr m)r 7.44 (IB, d, J=10.0Hz), 9.77 (IH, s); 
20 MASS (ES-f-)s m/e 485.29 (MM). 
Preparation CIO 
Preparation GlO-1 

Con^und CI 0-1 was obtained in a manner similar to ' ^ • : .'■ 
Preparation Cl-1 except that benzotriazol-l-yloxy-trie- 
25 pyrrolidinephoponium hexaf luojcophosphate was tised instead of 
benzotriazol-l-yl-oxy-tris- ( dimethylaiQiao) phosphonium 
beaeaf luorophosphate . 

^S-NHR (3O0HHZ, COCls, 6)9 0.81 (3E, t, J«7.3Hz), 1.28 (3H, 8), 
1.46 (2H, m), 1,61-2.00 (6H, m) , 2.06-2.39 (4H, m) , 2.97 (IE, dd, 

30 J«13.5 and 6hz), 3.24 (IH, dd, J»13*5 and 9.5HZ), 3.26 (IH, m), 
3.86 (IH, m), 4.24 (IH, m), 4.32 (2H, t, J^6.5B2), 4.67 (IH, m) , 
5.18 (IH, m), 5.82 (IH, s), 7.13 (IH, d, J-llHz), 7,16-7.32 (5H, 
m), 7,39-7.59 (2H, m), 7.51-7.60 (2H, m), 7.95-8.08 (2H, ltt)f 
MASS (ES-): m/e 575. 

35 preparation CI 0-2 

Compound ClO-2 was obtained in a manner similar to 
Preparation ci-2. 

^H-Mm (3O0MHZ, CDCI3, <^)s 0.83 (3H, t, J«s7.5HZ), 1.22-1.95 (8H, 
m), 1.28 (3H, s), 2.07-2.40 (4H, m), 2:96 (IH, dd, J=13 and 
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6-5H2), 3.04 (IH, dd, J=13 and 9Hz) , 3.06 (IH, m), 3.65 br-t, 

J«6HZ), 3.86 (IH, m), 4.23 (IH, m), 4.68 (IH, m), 5.19 (IH, ddd, 

jtalO, 9, 6H2), 5.93 (IH, s), 7.12 (IH, d, ir=llHz), 7-16-7.32 {SB, 
m), 7.55 (IH, J«lOHz)f 
5 HZ^S (ES-)S m/e 471. 

Preparation clO-3 

CM^ound CIO-S was obtained In a manner sinillar to 

Preparation cl-3. The obtained compound was used in Bxan^e 10. 

*H-NMR (300MHZ, CDCU, S)i 0.84 (3H, t, J=7.3Hz)r 1-29 (3H, s), 
10 1.48-1.95 (6H, m), 2.06-2.59 (6H, m) , 2.97 (IH^ dd/' J«13.5 and 

6Hz)/ 3.24 (IH, dd/ J-IS.S and lOHz), 3.26 (IH, m), 3.86 (IH, m)/ 

4,24 <1H/ m), 4,68 (IH, dd, J»8 and 2Hz), 5.19 (IH, ddd, On=10/ 10 

and 6H2)/ 5.92 (IH, 8), 7.16 (IH, d, J^llHz), 7.16-7.33 (SH, m), 

7.50 (IH, d, J^IOBZ), 9-77 (IH, br-8); 
15 1SRS3 lES-)t m/e 469. 

Preparation Cll 

Pr<Bparat±on CI 1-1 

C<nnt)Ottnd cll-1 was obtained In a manner . 8 inuJLar to 

Preparation Cl-1. 
20 =^H-NMR (300MHz, CDCI3, 6)s 0.87 (3H, t, J-7.2HZ}, 0.96 (3H, t, 

JB7.0HZ), 0.93-1.04 (IH, m)/ 1.11-1.36 (3H, m> , 1.37-1.64 (3H, m), . 

1.65-1.96 (7H, m), 2.00-2,24 (2H, m), 2,27-2-42 (2H, m), 2.98 (iH, 

dd, J=13.6 and 6.6Hz)^ 3.21-3,32 (IH, m) , 3.23 (IH, dd, J=13.6 

and 9.5Hz), 3,81-3-93 (IH, m), 4.18-4.29 (IH, m) , 4.32 (2H, t, 
25 J=6.5Hz), 4.67 (IH, br. d, J=7.7H2), 5.10-5.23 (IH, m) , 5.78 (IH, 

s), 7.13 (IH, d, J=10.2HZ>, 7.19-7.32 (5H, m) , 7.40-7.60 (4^, m), 

8-01-8.06 (2H, m); 

MASS (ES+)s m/e 619.34 (Mfl). 

preparation Cll-2 
30 Compound Cll-2 was obtained in a manner siioilar to 

pr^aratlon ci-2. 

'H-NMR (300MHZ, CDCI3, 6)t 0,89 (3H, t, J=7.0H2)/ 0.96 (3H, t, 
J=6.8H2), 0,97-1.08 (IH, m) , lil2-1.92 (13H/ m) , 2.02-2.26 (2H, 
in), 2.27-2.44 (2H, m) , 2-98 (IH, dd, J=13.5 and 6.6H2), 3.20-3.31 
35 (IH, m), 3.22 (IH, dd» Jr=13,5 and 9.6Hz), 3.66 (2H, br. t, 

j=6.3Hz), 3.82-3.92 (IH, m) , 4.22 (IH, dt, 0^10.2 and 7.6Hz), 
4.67 (IH, br,d, J=='7-5Hz), 5.11^5.22 (IH, m) , 5.86 (IH, s), 7.12 
(IH, d, J=10.3Hz), 7,17-7.31 (5H, m) , 7.49 (IH, d, Jn=10.3Hz) j 
HVSS (ES-h)x m/e 515.23. (Mf-1) . 



P reparation Cll-3 

Conjunct Cll-3 was obtained in a manner similar to 
Preparatix>n Cl-3. The obtained conq^ounid was used in Kxaiqple 11. 
^H-NMR (300MH2, COCla, 6)s 0«89 (3h/ t, J»6.6Hz), 0.94-1.08 (IH, 
5 la)/ 0.96 (3H, t, J»6.9Hz), 1.10-1.38 m}^ 1.43-1.92 (6H, m) , 

2.00-2.42 (5B, m.), 2.50 {2a, br. t, J-6.6tlz), 2.98 (IH, dd Jisia.s 
and 6.6Hz), 3,20-3.31 (IB, m) , 3.22 (IH/ dd, J»13.5 and 9.2Hz), 
3.81-3.92 (IH, m), 4-16-4.28 (IH, m), 4.67 (IH, J=!5.8Hz), 5.10- 
5.22 (IH, m), 5.84 (IH, S), 7.14 (IH, d, J«10,3H2), 7.15-7.32 (5H, 
10 m), 7.43 (IH, d, J=10i2Hz), 9.77 (IH, br. s); 
MASS (ES+); m/e 513,26 (W-1). 
P3ceparation C12 
Pjeoaratiion C12-1 

Coaapoinid C12ol was <^tained in a manner similar to 
15 Preparation Cl-1. 

^R-NHR (300MH2, CDCls, <^)$ 1,04 (3x3H, s), 1.26-1,40 .(4H, BL) , 
1.33 (3H, d, J=7Hz), 1.48-1.92 <6H, m), 2.16 (IH, m) , 2.34 (IH, 
m), 2.54 (2H, m), 2.90 (IH, dd, J-13 and SHz), 3.02 (IH, m) , 3.16 
(IH, dd, J^IS and lOKz)^ 3.90 (IH, m), 3.92 (IH, q, j-thz), 4.32 
20 (IH, dt, J«10 and T.SBz), 4.49 (IH, d, M2Hz) , 4,55 (IH, d, 

J^12Hz), 4.59 (IH, in), 5.01 (IH, ddd, MO, 10 and SHz), 6.21 (IH, 
d, J=10HZ), 6.23 (IH, d, J^lOflZ), 7-13 (IB, d, j=10H2), 7.16-7-41 
(lOH, m); 

MASS (ES-t-): m/e 647. 

25 Example 1 

]^v^^imp1o . 1-1 , . _. J 

(1) TO a stirxed solution of dimethyl (3R)-tert- 
butyldijaethylsilylo3iy-2-03cobut7lpho8phonate (812 tag) in water and 
tertrahydrofuran (1:40) (7.5 ml) was added barium hydroxide 

30 octahydrate (482 mg) in one portion. The mixture was stirred at 
aaOalent temperature for 30 minutes. To tbe mixture was added a 
solution of compound Cl-3 (980 mg) in water and tetrahydrpfuran 
(ls40) (1.5 ml once, 1 ml twice), and stirred for 1 hour. 10% 
Aqueous axtric acid solution (50 skl) was added to the mixture to 

35 . quench the reaction, stirred for 15 minutes under ice-cooling, 

and extracted with ethyl acetate (300 ml). The organic layer was 
washed with 10% citric acid (50 ml), water (50 ml) and brine (50 
ml), dried over sodium sulfate and evaporated in vacuo. Otoe 
residue was purified by flash colomn chromatography (elated with 
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ethyl acetate/heacane « 2t3 to Isl v/v) to give CcmqcKaand El-l(l) 
as a iihite foam (852 mg). 

^H-NMR (300HHZ, CDCI3/ 5)$ 0.83 (3H, S), 1.09 (9H, s) , 1*22 <3h, 
d, J=7.bH2)r 1.28 (3H, s), 1.37-1.51 (2H, m) , 1.54-1.89 (4H, m), 
5 2.09-2.37 (6H, m), 2.89 (IH, dd, M4.0 and 6.2Bz), 3.18 (IH, dd, 
J«14.0 and 9.9HZ), 3.19-3.29 (IH, m) , 3.80-3.91 (IH, m), 4.15- 
4.28 (IH, m), 4.27 (IH, q, J=7.0Hz), 4,63-4,70 (IH, m) , 5.02 (2H, 
S), 5.06-5.19 (IH, m), 5.84 (IH, S), 6.61 (IH, J=15.4Hz), 
6.80-6.89 (IH, m), 6.88 (2H, d, J=8,5Hz), 7.10-7.15 (IH, m) , 7.14 
10 (2H, d, J=8.5Hz), 7.28-7.49 (llHr m) , 7.51 (IH, d, J=10.7H2), 
7.55-7.69 (4B, m); 
MIkSS (ES4-}: m/e 8dS.56 (tt«-) . 

(2) coiqpound El-1(2) was obtained in a manner similar to 
Example 1-1 (i). 

15 ^'-«MR (300MHS!/ CDCI3, <S ) 5 0.83 (3H, t^ J-6.7HZ), 1.09 (9H, a), 

1.23 (3H, d, J=6.5Hz), 1.28 (3H, S), 1.35-1.53 (2H, n) , 1.62-1.90 
(3H, m), 2.09^2.38 (7H, m) , 2.89 (IH* dd, J=13.5 and 5.8Hz), 3.18 
(IH, dd, J=X3.5 and 9.9Hz), 3.21-3.31 (IH, m) , 3,81-3.92 (IH, m) , 
4-15-4.27 (IH, m), 4.27 (IH, q, M.5B2), 4.67 (IH, br. 

20 J=5.€Hz), 5.03 (2B, s), 5.08-5.19 (IH, m> , 5.79 (IH, a), 6.61 (IH, 
dr J^lS.SHz), 6.81-6.92 <1H, m)r 6.88 (2H, d, 0^8. 8Hz), 7.09-7-17 
(IH, m), 7.14 (2H, d, M.8HZ), 7.30-7.46 (llH, m), 7.50 (IH, d, 
J=10.7RZ), 7.57-7.62 (2H, m) , 7-63-7-69 (2H, m) ; 
(E8'«-)s m/e 885.45 (Mf ) . 

25 BMmplft 1-2 

; (1) TO a solution of the Con^nnd EI-l(l) (86-9 ml) in 
met^hanol (3 ml), Pd-BasOi (56.2 mg) was added and starred for 1.25 
botira onder hydrogesi atmosphere. The catalyst was filtered 
through a pad of cellte* and the solvent was evapolated under 

30 reduced pressure, tche residue was purified by pr^arative thin 

layer ctaromatography to give Ccn^und El-2(1) as an oil (74.7 mg), 
»H-MMR (300MHz, CDCI3, S): 0.83 (3H, t, J-7.3HZ), 1.10 (9H, S) , 
1.26 (3fl, d, J-6*6nz)r 1.10-1.36 (6H, m), 1.27 (3H, s) , 1,40-1-65 
(3H, m), 1.67-1,85 (4H, m), 2.08t2.27 (2H, m) , 2.27-2.40 (2H, m) , 

35 2.49 (2H, ddd, J=9.2r 7.0 and 1.5Bz), 2.88 (IH, dd, J=13.8 and 

5.9Hz), 3.18 (IH, dd^ J«»13.8 and 9.9Hz), 3.18-3.30 (IH, m) , 3-81- 
3.92 (IH, m), 4.14-4.24 (2H, m), 4.18 (IH, d, J=5.8Hz), 5.02 <2H, 
a), 5.13 (IH, ddd, J^ie.l, 9.9 and 6.2Hz), 5.84 (IH, s), 6-88 (2H, 
d, J=8.8Hz), 7.07 (IH, d, J*=10.3H2), 7.15 (2H, d, J=8,4Hz), 7-25- 
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mm mm 

7.45 (IIH, m), 7.56 (IB, dr J=10.38Hz), 7.55-7.68 (4H, m) . 

(2) TO a solui:ion of the Con^und E 1-1(1) in methanol- 
dloxane mixture (1:1) (20 ml) was added 10% palladium on carbon 
(300 mg) and the mixture was shakea under an atmosphere of 

5 hydrogen (4 atm) at anbl^t temperature for 20 houre, iSie mixtore 
was filtered through a pad of Celite* and the filtrate was 
purified by flash chromatography (eluted with ethyl 
acetate/tiexane = Isl to 2s2 v/v) to give Compound £1-2(2) as a 
colorless amorphous cooqpound (610 mg). 

10 ^H-NMR (300MH2, CDCI3, 6)s 0.83 (3H, t, J=7.3Hz), 1.10 (9ff, S), 

1.14-1.5S (6H, m), 1.19 (3H, d, J=^.8HZ), 1,28 (3H, S), 1.69-1.88 
(4H/ m), 2.07-2.24 (2H, m), 2.24-2.37 (2H, m) , 2,45-2.56 (2H, m), 
2.88 (IHr dd, iP»13,5 and 6.3Hz), 3.16 (IH, dd# J=l3-5 and 9,8Hz), 
3.20-3-31 (IH, m), 3.77-3.89 (IH, m), 4.11-4.20 (IH, m), 4.18 (IH, 

15 q, J=6.8Ha), 4.67 (IH, br. d, J=6.8H2), 5.06-5.18 (IH, m), 5.10 
(IH, s), 5.89 (IH, S)r €.73 (2H, d, J=8.4H2), 7.05-7.10 (IH, m), 
7,09 (2H, d, J«8.4Hz), 7.32-7.48 (6H, m) , 7.53-7.70 (5H, m) ; 
VmSS (BS+): m/e 797-55 (M+). 

(3) CcHiqaoand El-2(3) was obtained from the Con^and Bl-1(2) 
20 in a manner similar to- Example 1-2(2). 

*H-NMR (300MHZ, CDCI3, <5>8 0.83 (3H, t, J=7,3Hs!), 1.10 (9H, B), 
1.19 (3H, d, J=6.7Hz), 1.21-1.61 (7H, m), 1.28 (SH, b), 1,69-1-88 
(3H, m), 2.08-2.24 {2B. m), 2.25-2.38 (2H, ro)> 2.51 (2H,.t, 
J»6.8Bz), 2.89 (IH, dd, J=13.5 and 6.2Hz), 3.16 (IH, dd, Ji=13,5 

25 and 9.6Hz), 3.21-3.31 (iH, m) , 3.77-3.90 (IH, m), 4.08-4.24 (2H, 
m), 4.67 (IH, br. d, J=5.9Hz), 5.05-5.18 (IH, m), 5.20 (IH, s), 
5.85 (IH, s), 7.04-7.10 (IH, m), 7.09 (2H, d, J«a.5Hz), 7.32-7.48 
(6H, m), 7.53-7.68 (5H, m); 
M&SS (BS+)': m/e 797.57 (M). 

30 Example 1-3 

(1) TO a stirred solution of the compound El-2(1) (74-7 mg) 
in tetrahydrofuran (3 ml) was added tetrabutylamroonium fluoride 
(l.OM in tetrahydrofuran, 0.1 ml) at ambient temperature and the 
mixttire was stirred for 40 minutes at the same temperature. The 

35 reaction mixture was diluted with water (10 ml) and the organic 
layer was extracted with ethyl acetate (5 ml, twice). The 
combined organic phase was washed with brine (5 ml), dried over 
anhydrous sodium sulfate and filtered. SPhe filtrate was 
concentrated under reduced pressure and the residue was purified 




by preparative tiiLn layer chrc«iatography (chloxofom s metliaiial » 
lOtl v/v) to give Con^und El-3(1) (51.6 nvgr) as a colorless olL. 
^-NHR (30019HZ, CDCI3, 0.83 (3H, t, 0^7. 3Hz), 1.20-1.40 (4H, 

my, 1,2B (3H, S>, 1.37 (3H, d, J=7»0H2), 1.56-1.70 (2H, m) , 1.70- 
5 1.88 {2H, m), 2.08-2.24 (2B, m), 2.25-2.58 (4H, m) , 2,89 (IH, ddr 
0^13.6 and 5.9Hz>, 3.18 (IB, dd, J«13.6 and B.9Bz), 3.19-3.30 (Ifl, 
10), 3.61 (IH, d, J=4.4H8), 3.80-3.90 (XH, m) , 4-15-4.28 [2B, m) , 
4.68 (6.6H, d), 5.02 (2H, s), 5.X5 (IH, ddd, J='16.1, 9.9 and 
6.2H2), 5.89 (IH, s), 6.88 (2H, J^'S.SHz), 7.10-7.18 (3B, m), 
10 7.25-7.45 (5H, m), 7.54 (IH, d, J=10.3Hz)y 
HZ^S(ES-<'}i m/e 648.35 (M+l). 

(2) Compound El-3(2) wae obtained from the CCMnpouxKl El-2(3) 
la a manner eijnllar to Exan^le 1'<I(1)« 

^B-mm (SOOMBz, CDCI3, <5)8 0.84 (3H, t, J=6.9Hz), 1-22-1.69 (7Hr 
15 m), 1.28 (3B, s), 1.38 (3H, d, J=7.lHz), 1.70-1.88 (3H, m)r 2.07- 
2.24 (2H, m), 2.24-^2.36 (2H, m), 2.88 (IH, da, J=13.4 and 5-5Hz), 
3.15 (IH^ dd^ J=13.4. and 9,4Ha), 3.20-3.32 (IH, m), 3.57 (IH, d, 
J=4-6H2), 3,77-3.89 (IH, m), 4.13-4.28 (2H, m), 4.68 (IH, br. d, 
J=5.8H2)^ 5-05-5.18 (IH, iti), 5.40 (IH, fi), 5.89 (IH, s) , 6.73 (2H, 
20 dr J=8.0H2), 7.09 (2H, d, J^.OHz), 7.12 (IH, d, Ji=XO.0Hz)r 7.55 
(IH^ d, J«10-2Hz>; 
- msa (BS-i-)« m/e 559.41 (M^l)- 

(3) CCHnpound El-3(3) was otytained from the- Con^and Er-2(2) 
in a manner similar to Exait^le 1-3 ( 1 ) . 

25 *H-HMR (300MHz, CDCI3, <5)J 0.84 (3H, t, J=7.1Hz), 1.21-1.41 (4H, 
m), 1.29 (3H, S), 1.38 (3H, d, J=7.0Hz), 1.53^1.69 (3H, m), 1.70- 
1.89 (3H^ m), 2-06-2.23 (2B, m), 2.24-2.38 (2H, la) , 2.39-2-55 {2H, 
in), 2-88 (IH, dd, JB13.5 and 5,8BZ), 3.15 (IH, dd, ^13.5 and 
9-6HZ), 3.19-3.31 (IB, n), 3.57 (IH, d, J«4.7Hz), 3,77-3-89 (IH, 

30 m), 4.07-4.29 (2B, m), 4.67. (IB, br d, J»6.5HSe), 5.06-5-18 (IH, 

m>, 5.29 (IH, s), 15.93. (IB, S>, 6,73 (2H, d, J=8-5Hz), 7.09 (2H, 
d, J=8.5Hz), 7.12 (IH, d, J^IO.OHZ), 7.55 (IH, d, J=10.3az)» 
MRSS (ES+)s m/e 559-3J. (M*!) . 
Example 2 

35 T^fiiiiplft 0-1 

(I) Compound E2-l(l) was obtaiaed from the Conq^oand C2-«3 in 
a maimer similar to Escan^le 1-1(1). 

*H-NMR (300MH2, CDCla, d)* 0.84 (3H, t, Jfe7.3H2), 1.09 (3x3B, s), 
1.22 (3H, d, J«7H2), 1.28 (3H, S), 1.38-1.52 (2H, m), 1-56-1.90 
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(4H, m), 2,08-2.40 (6H, m) , 2,89 (IH, dd, J«14 and 6hz), 3.18 (IH, 
dd, J=14 and lOHz), 3.26 (IH, m), 3.77 (3tt, s), 3.86 (IHr m)^ 
4,21 (IH, m), 4.26 (IH, J«7H2) , 4.66 (IH, rsL), 5.14 (IH, ddd^ 
J=10, 10 and 6Hz), 5.84 (IH, s), 6.62 (IB, br-d, a^l6Hs), 6.81 
5 (2xlH, cl# J^-5H2), 6,84 (IB, dt, Jai6 and 7Ha), 7.14 (2xlH, d, 
JS8.5EZ), 7.29-7.45 (6B, m), 7.51 (IH, d, J=10Bte), 7.55-7.68 (4H, 

HZ^S (£S-): ra/e 807. 

(2) Compound E2-l(2) was obt:alned £rcan the Compomid C2-3 in 

10 a manner siiiiilar -to Exan^le 1-1(2) . 

*H-KMR (300MHz, CDCI3, <5 ) s 0.83 (3H, t, J»7.8H2), 1.21 (9H, s), 
1.26 (3H, d, J=6.9Hz), 1,63 (3H, s), 1.70-1.58 (4H, m), 1.71-.1.79 
(3H, m), 2.09-2-39 (6H, m), 2.89 (IH, dd, Jb13,8 and 5.7Bz), 3,18 
(IH, ddr J^r3.8 and 9.6Hz}, 3.22-3.31 (IH, m), 3.77 <3H, S), 

15 3,79-3-92 (IH, m) , 4.18-4.27 (IH/ m) , 4.27 (IH, q, J=6.9Hz>, 5.13 
(IH, ddd, J«9-9, 9-9 and 5.7Hz), 5.84 (IH, s), 6.61 (IH, d, 
.J=15.3H2), 6.81 (2H, J=8-7Hz), 6.86 (IH, dt, J-15.3 and 6.9Hz), 
7.15 (2tt/ d, J=8.7Hz), 7.31-7.48 (5H, m>, 7.51 (IH, d, j«10.5H2), 
7.57-7.69 (5H, m) ; 

20 KRSS (ES+); m/e 809.48 (M) . 
Example 2-2 

(1) Gonpouzid E2-2(l) was obtaimed from ttie ConpounLd E2-l(l) 
■TTt a manner similar 'to'Exaiii^e'1-2. 

^H-NMR (300MHZ, CDCI3, 6)t 0.84 (3H, t, J=7.3Hz), 1.10 (3x3H, s), 
25 1.18 (3H, d, J=7Hz), 1.20-1.30 (4H, m), 1.28 (3H, s), 1.40-1.51 
(2H, m), 1.60 (IH, m), 1.68-1-88 (3H, m) y 2.09-2.24 (2H, m) , 
2i25-2.38 (2H, m) , 2.51 (2H, m), 2r89 (1H> dd, J*13.5 and 6Hz), 
3.18 (IH, dd, J=13.5 and lOHz), 3.26 (IH, m), 3.85 (IH, m), 4.18 
(IH, m), 4.18 (IH, q, J==7Hz) , 4.67 (IH, m), 5.13 (IH, ddd, J^IO, 
30 10 and mz), 5-85 <1H, s), 6.81 (2xlH, d, J^.SHz), 7.08 (IH, d, 
J^lOHz), 7.14 (2xlB, d, Ji»8.5Hz), 7-33-7.48 (6H, m) , 7.56 (iH, d, 
J^lOHz), 7.59-7.68 (4H, m); 
MASS (ES-t-)s m/e 811. . 

(2) Conqpound E2-2(2) was obtained from ttie Can^und S2-l(2) 
35 in a manner sixailar to Exan^le 1-2. 

^H-NMR (300MHZ, CDCI3, 6}t 0.84 (3H, t, J-7,5Hz), 1.10 (9H, s), 
1.16-1.32 (IIH, HI), 1.18 (3H, d, jr"6.6Hz), 1.38-1-51. (IH, m) , 
1.61 (3H, S), 1.68-1.88 (2B, la) , 2,08-2.24 (2H, m) 2.25-2-39 (2H, 
m), 2-50 (2H, t), 2.89 (IH, dd, J=13.5 and 6.0BZ), 3.18 (IH, dd. 
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Jt=13.5 and 9.9Hz), 3.23-3.30 (IH, m) , 3.77 (3H, S), 3.81-3.90 (IH, 
m), 4.13-4,23 (IHr m), 4.18 (IH, q, J=6.6Hz), 4.64-4.69 (IH, m) , 
5.13 (IH, ddd, J»9.9, 9.9 and 6«3Hz), 5.84 (IH, s), 6-81 (2H, d, 
J=^.7Hz), 7.08 (IH, d, J=9.9Hz), 7.15 (2H/ d, J-'S.THa), 7.33-7.48 
5 (6B, m), 7-55 (IH, d, atol0.2Hz); 
MASS (ES4')s m/e 811.49. 

(1) Gcanpoiiiid E2-3(l) was obtainesd trom the Gc»q»und E2->2(1) 
in a nann^ similar to Example 1-3. 

10 ^H-NMR (300MHz, CDCI3, 6)i 0.84 (3H, t, jr-7.3Hz), 1.20-1-40 (4H, 
m), 1.29 (3H, s), 1.38 (3H, d, J=7Hz), 1.54-1.69 (3H, m), 1-70- 
1-90 (3H, m), 2.08-2.23 (2H, m), 2.26-2.56 (4H, m) , 2.89 (IH, dd, 
J=14 awa 6Hz), 3,18 {IH, dd, J=14 and lOHz), 3.26 (IH, m), 3.56 
(IH, d, J^Hz), 3.86 (IH, m), 4.14-4.30 (2H, m) , 4.67 (IHr m), 

15 5.13 (IBr ddd, SMIO, 10 and 6BZ), S.87 (IH, a), 6.81 (2xlH, d, 

J-9HZ}, 7.12 (IH, d, J^llHZ), 7.14 (2xlH, d, J^SHz), 7.53 (IH, d, 
J^lOBz); 

MASS (ES-)t m/e 571; 
iCCU'^ = -116.5" (C=0.31, CHCI3). 
20 (2) Con^und E2-3(2) vae obtained from the Ckmcioand £2!-2(2} 

in a mcumer similar to Example 1-3. 

^H-tMR (3OOMH2; CDCI3, S)i 0.83 (3«, t, J«6.9HZ), 1.23-1-40 (2H, 
m), 1-38 (3H, d, J-7.2HZ), 1.55-1.90 (6B,- m), 1-.64 (3H, »), 2.05- " 
2.58 (6H, m), 2.88 (IH, dd, M3.5 and 6.0Hz), 3.18 (IB,, dd, 

25 J«13.5 and 9.9Bz), 3.21-3.30 (IH, m), 3.55 (IH, d, J=4,8Hz), 3.78 
(3H, S), 3.80-3.90 (IH, m) , 4.16-4.28 (IH, m), 4.19 (IH, q, 
7.2Hz>, 4.64-4*70 (IH, m) , 5.13 (IH, ddd, J=9.9, 9.9 and 6.0Hz), 
5.89 (IH, s), 6.81 (2H, d, J=8.4Hz), 7.12 (IH, d, J=9.3Hz), 7.14 
(2H, d, or=8-4Hz), 7.53 (IH, d, J=10.2Hz); 

30 MASS (ES+)s m/e 573.49 (Mi-l). 
Example 3 
Example 3-1 

Con^nnd E3-1 «^ cd^tained from the COTi^iound C3-3 in a 
manner similar to Example 1-1(1). 
35 ^H-NMR (300MHz, CDCI3, 6)z 0.83 (3H, t, J=7.0HZ), 1.10 (9H a), 

1.23 (3H, d, J=6,9H2), 1.29 (3H, s), 1.36-1.55 (2H, m) , 1.63-1.90 
(4H, m), 2.07-2.39 (6S, m) , 2.95 (IH, dd, J=13.9 and 7.4Hz), 3.21 
<1H, dd, J=13.9 and 8.7Hz), 3.22-3.34 (IH, m) , 3.80-3.91 (IB, m) , 
4.18-4.29 (IH, m), 4.28 (IH, q, J«=6.9Hz), 4.68 (IH, br. d. 



76 



^ mm # • 

J=7.1H2), 5.08-5.20 (IH, la) , 5.83 (IB, s)/ 6.62 (IH, d, J=15.7H2)/ 
6.82-6.98 (IH, m), 6.97 (2H, J=8.7Hz), 7.09 (iH, d, J=10.6H2), 
7.20 (2H, dd, J=8.7 and S.Ajiz), 7,29-7.48 (6H, m), 7.55 (IH, d, 
Jsl0,6Bz), 7.56-7,69 (4flr m)j 
5 MMS {ES-»-)8 m/e 797.59 (Mfl). 
B:ieam ple 3'^2 

Compound E3-2 was obtained fr<aa the Cou^iiiid B3-1 in a 
mf ^pTioT- similar -to Exan^le 1-2 except tiiat 10% palladixm on carbon 
was used instead of Fd-BaS04* 

10 %-llMR (300Maz, CDCla, d): 0.83 (3H, J=7.3Hz), 1.10 (9H, s), 

1-16-1,32 {3H, m), 1.18 (3B, d, J=6.7Hz), 1.28 (3H, s), 1.38-1.62 
{4H, m), 1,72-1.88 (3H/ m) , 2.09-2.38 (4H, m) , 2.46-2.55 (2H, m) , 
2,93 (IH, <3d, J«13.2 and 7.1Hz), 3.20 (IH, dd, J»13.2 and 8.7Hz), 
3-22-3.32 (IH/ m),. 3,79-3.89 (IH, m), 4.12-4.24 (IH, n), 4-19 (IH, 

15 q, J-6.7H2), 4,67 (IH, br. d, J«5.4H2), 5.08-5-19 (IH, m), S.83 

(IH, H), 6,96 (2H, t, J^.6H2), 7,04 (IH, d, M0.2HZ), 7-19 (2H, 
dd, Jta8-6 and 5.5Sz), 7.32-7.48 (.6H, m), 7-54-7.67 (5H, m)? 
vaSS (S^)s m/e 799.52 (M) , 

20 . Con^nnd E3>3 was obtained from the Coit^ound £3-2 in a 

mawift«>T« 311111131? to Exan^le 1-3. 

^H-NMR (300MHz, CDCI3, S)9 0.83 (3H, t, jn=7,3Hz), 1.24-1-39 (6H, 
m), 1-28 (3H, s)/ 1.38 (3H, d, J=7,2B£), 1.54-1.69 (IH, m), 1.71- 
1.89 (3H, m), 2.08-2.58 (6B, m) , 2.93 (IH, dd, J*13.9 and 6.3Hs!), 

25 3.20 (IH, dd, Jfel3-9 and 9.6Hz), 3.21-3.32 (IH, m), 3.55 (IH, d, 
Ji=4.7Hz), 3-78-3.91 (IH, m) , 4.14-4.29 (2H, m)v 4.68 (IH, br. d, 
j=5.8Hz), S-08-5,19 (IH, m), 5.87 (IH, s), 6.96. (2H, t, J=8.8Hz), 
7.a7 (IE, d, J*10.4H2), 7-19 (2H, dd, J=8.8 and 5.5Hz), 7.56 (IH, 
d, J='10.7Hz); 

30 MASS (ES+)s m/e 561-46 (M4-1). 

igMwipT e 4^1 

Coiqpoiind E4-1 obtained from the Compound C4-3 in a 
manner simiXar to Bxainple 1-1(1). 
35 *H-NMR (300MHz, CDCI3, S)i 1.09 (9H, 5), 1.22 (IH, d, J=7.2Hz), 
1.37^1,88 (15H, m), 2.12-2.38 (3H, m) , 2.43-2.58 (2H, m), 2,95 
(IH, dd, a^l3.5 and 6.0Hz), 3.25 (IH, dd, J^IS.S and 10-2HZ), 
3.28-3.13 (IH, m), 3.85-3-95 (IH, m) , 4*22 (IH, dt, M0.2 and 
7.8Hz), 4.27 (IH, q, J=s7.2Hz), 4.64-4.69 (IH, m), 5.15 (IH, ddd, 
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J=9.9/ 9.9 and 5,7Hz), 6.16 (IH, S), 6.61 (IH, d, J==15.6Hz), 6,87 

(IH, dt, J=15.6 and 6.9Hz), 7.16-7.33 (5H, m) , 7.33-7.48 (8H, m), 
7.57-7.74 (4H, ni)j 
MASS (££-4-) $ m/e 791.60 (M) . 

OogapaaoA B4-2 waa obtained from tSi& Compound E4-1 in a 
manner similar -to Example 1-2 ^c^ft that 10% palladium on oaxtaon 
was used instead of Pd-BaS04. 

^H-NMR (300MHa, CDCl^, 1.10 (9H, S), 1.01-1.84 (I7a, m) , 1.18 

10 (3H^ d, J-6.9H2), 2.11-2.36 (2H, m) / 2.41-2.58 {3H, iai), 2-95 (IH, 
dd, J=10.5 and 6.0Hz), 3.15-3.26 (IH, m), 3.26 (IH, dd, J«10.5 
and 13.5Hz), 3,84-3.94 (IH, m), 4.12 (IH, dt, J=6.9 and 7,5Hz), 
4.18 (IH, J»»«,9H2), 4.63-4.69 (IH, m) , 5.14 (IH, ddd, Js*«.6^ 
9.6 and 6.OH2), 6.14 (IB, s), 7.13 (IH, d, Jal0.2H2), 7.17-7.31 
15 (4H, m), 7.32-7.49 (8H, Itt) , 7.57-7.66 (4H, m) ; 
VSRSS (ES+)S m/e 793.57 (H) . 

Exaaaale 4-3 

Compound E4-3 was obtained £ixm the compound E4-2 in a ~; 

manner similar to mcatapXe 1-3. 
20 *H-IDIR (300MRZ, CDCls, d)« lii9-1.87 (17H, m), 1.38 <3B, d, 

J=7.2Sz}, 2.11-2.23 (IH, m), 2.24-2.39 (2R, m) , 2.40-2.58 (2H, m), 

2-95 (IH, dd, JS513.5 and 6.0Hz), 3.15-3.25 (IH, itt), 3.25 (IH, dd, 

J^lSf^S and 10.2Hz),- 3.56 (IH, d, J=4.8H2), 3.86-3.95 (IH, m) , 
. 4.12 (IH, q, J=7.2Hz), 4.28-4.12 (IH, m> , 4.63-4,69 (IH, m) , 5,15 
2? (IH, ddd, J=10.2, 10.2 and 6,0Hz), 6-18 (IH, S), 7.14-7.34 (6H, 

m), 7.43 (IH, d, J=10.2Hz); ^ .... 

MZ^S (ES+)s m/e 555,41 (M+'l). 

Example 5 

Eacample 5—1 

30 Coo^und E5-1 was Obtained from the con^and C5-3 in a 

manner similar to Eacanople 1-1(1). 

*H-IIMR (300MHz, CDCI3, 6)s 0.812 (3H, t, J=7.2Hz), 1-10 (6H, S) , 
1.11 (3H, 6), 1.27 {3H, s), 1.37-1.91 (8H, Itt), 2.08-2.39 (6H, m), 
3.06 (IH, dd, J=14.7 and 6.9Hz), 3.25-3,36 (IH, m) , 3.27 (IH, dd, 
35 J=14.7 and 8.7llz), 3.80-3.89 (IH, m), 4.18-4.31 (IH, m) , 4.26 (2H, 
t, J=6.6HZ), 4.66-4.71 (15, m), 5.13-5.23 (IH, m), 5.89 (IH, s), 
6.62 (IH, d, J-15.9H25), 6.87 (IH, dt, J«15.9 and 6.9Hz), 7.01 (IH, 
d, a«10.8Hz), 7.30-7.49 {7H, m), 7.56-7.68 (8H, m) ? 
la^S (BS+): m/e 804.62 (M+1). 
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Eacawple 5-2 

CaagoxmA E5-2 was obtained from the Compound E5-1 i» a 
manner similar to Exaiiq?le 1-2 except that 10% palladlisn on carbon 
i«as used instead of 5% Pd-BaSO,. 

*H-NMR (300MB2, CDCI3, S)s 0.807 t, J-6,9H2), 1.10 (9K, a), 

1.28 (3H, s), 1.38-1.90 (llH, n), 2.06-2.39 <6h, m) , 2.51 (2B,'dt, 
Jfe:7,2 and 2-7HZ), 3«06 (IH^ dd, Jal3.5 and 7-5Hz), 3.26-3.36 (IH, 
m), 3.27 (IHr dd, J=13.5 and 9.0Hz), 3.79-3.88 (IH, m), 4.19 (IH, 
dq, 0^6.6 and 2.7Hz), 4.25 (IH, dt, J-13.8 and 6.9H2), 4.66-4.71 
(iH, m.), 5,18 (IH, dt, J=9.6 and B.lHz), 5.87 (IH, S), 6.95 (IH, 
d, J=10.2Ha)r 7.32-7.49 (7H, m), 7.58-7.69 (7H, m) , 7.58 (IH, d, 
J=9-0Hz); 

MASS (ES-I-): m/e 806.38 (MM). 

Tgir.aiw pie 5-3 

CCA^nnd E5-3 was obtetined fcam the Confound B5-2 in a 
mj>nrn=.T- siJBiilar to Exan^le 1—3. 

^-NMR <300I1BZ, CDCla, 5)s 0.811 (3H, t, J=7.5H2), 1.24-1.68 (llH, 
m), 1.38 .(3H, d, J=7.2Hz), 1.75-1.89 (3H, m) , 2.06-2.57 (6H, m) , 
3,06 (IH, dd, J=14.1 and 7.5Hz), 3.26-3.36 (IH, m) , 3.26 (IH, dd, 
J==14.1 and 8.7HZ), 3.79-3.88 (IH, m) , 4.15»-4.28 (2H, m), 4.65- 
4,71 (IH, in), 5.18 (IH, dt, J=»8.4 and 7.2Hz), 5.90 (IH, a), 6.99 
(IH, d, JfelO;5Hz), 7. 33-7*39 (2H, a), 7.56-7.61 (2Hr m) , 7^63 (IH, 
dg J=10.2H2)j 

MASS (ES+)s m/e 568.50 (W-l). 
p^amplA 6 

Componnd E6-1 was obtained from the Con^und C6-3 in a 
manner similar to Example 1-1. 

^H-NMR (300MH2, COCI3, <?): 0.84 (3H, t, Jt=7.2H2), 1.09 (5H, 6)* 
1-10 (4H, S), i.22 (3H, d, J=:6.9Hz), 1.28 (3H, S), 1.37-1.90 (8H, 
m), 1.39 (3H, t, J«=6.9H2), 2.10-2.38 {4H, m), 2.88 (IH, dd, 
jal3.5 and 5.7HZ), 3.19 (IH, dd, J«13,5 and 9-6H2), 3.12-3,30 (IH, 
m), 3.81-3»90 (IH, m), 3.99 (2H, q, J=6.9Hz), 4.16-4.31 (2H/ m), 
4,64-4.69 (IH, m), 5.13 (IH, dt, J«9.6 and 5.7Hz), 5.85 (IH, S), 
6.61 (IH, d, J=15.9H2), 6.79 (2H, d, 0^=8. 4Hz), 6.86 (IH, dt, 
J=15.9Hz), 7.12-7.17 (IH, m) , 7.13 (2H, d, J=8.4Hz), 7.31-7.47 
(5H, m), 7.50 (IH, d, J=10.2H2), 7.56-7.68 (5H/ m); 
Mass (ES+)s m/e 823.64 (M+l). 
Tgyampl g 6— 2 
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Compound US-2 was obtained txxm. -the Con^und tt6-l In a 
manner similar to Example 3-2. 

^H-NMR {300MH2, CDCI3, 6)2 0,85 (3H, 1;, 0^7. 2Ha), 1.11 (9Ur B) , 
1.20 (3H, d, J«6.9HZ), 1.20-1.65 (7H, m) , 1.29 (3H, B), 1-40 {3H, 
5 t,, J-6.9HZ), 1.71-1.86 (3B, m), 2.09-2.24 (2H, m), 2-26-2-38 (2H, 
m), 2,52 (IH, dt, JN7.5 and 2.1RZ)/ 2.89 (IH, dd, J=13.5 and 
5.7Hz)r 3. 13-3-31 (IH, m), 3.23 (IH, dd, J=13.5 and 9.6Hz), 3.81- 
3.90 (IH, m), 4.00 (IH, q, J=6.9Hz) , 4.19 (IH, dg, J=6.9 and 
2.1HZ), 4.64-4.70 (IH, m) , 5.14 (IH, dt, J«9-6 and 5-7H8), 5.83 
10 (IH, s), 6.80 (2H, d, J^.IHZ), 7.10 (IH, d, J=ll.lHz), 7.14 (2H, 
d, J=»8.7HZ), 7-34-7.48 (5H^ m), 7.55 (IH, d, J=10.5a2), 7.60-7.67 
(5H, m); 

H2^S (ES4-)s m/e 825.65 (W-l). 
gyample 6-3 

15 oampotmd. E6-3 was obtained fccxa the Conqpound E6-2 in a 

maTiTior- slxsllar to Example 1-3. 

^-NMR <300MH2, CDCI3, <S)s 0.84 (3B, t, J=6.9Hz), 1.20.-1.42 (7H, 
m), 1.28 (3H, a), 1.39 (3H, t, J=-.7.2H2), 1.52-1.69 (3H, m) , 1.71- 
1.87 (3H, m), 2.08-2.24 (2H, m>, 2,26-2.39 <2H, m), 2.46 (2H, dtr 

20 Jisll.7 and 7.2flz), 2.88 (IH, dd,-J*=i3*2 and 5.7Bz), 3.17 (IH, dd, 
J=13.2 and lli2Hz), 3,22-3.30 (IH, m), 3.55 (IH, d, J«=4-5Hz), 
3.81-3.90 (IH, m), 3.99 <2H, .35=7. 2Hz), 4.14-4.28 (2H, m), 
4.64-4.69 (IH, m), 5-13 (IH, dt, Ml. 2 and 5.7Hz), 5.84 (IH, s>, 
7,08-7.16 (IH, m), 7.13 (2H, d, Ji-8.4Hz), 7.52 (IH, d, .J»l0.5Hz)y 

25 WiSS (BS+)8 m/e 587.56 (Mfl). 

Example 7 .c • _ 

(1) Con^und E7-l(l) was obtained from the Conqpoond C7-3 in 
a manner similar to Exanqple 1-1(1). 

30 *H-1IMR (300HH9:, CDCl„ S)s 0-79 (3B, t, J^7Hz), 1.09 (3x3H, s), 
1.22 (3H, d, J^7Hz), 1*26 (3H, S), 1.45 (2H, m) , 1.65 (IH, m), 
1.74-1.93 (3H, m), 2.10-2-40 (6H, m), 3.11 (IH, dd, J=15 and 8H2), 
3.15 (IH, dd, J«15 and 8Hz), 3.40 (IH, m) , 3.88 (IH, m), 4-21 (IH, 
m), 4.27 (IH, q, J^7Hz), 4.69 (IH, m) , 5.24 (IH, ddd, J=9, 8 and 

35 8H25), 5.80 (IH, S), 6.62 (IE, d, J=16Hz), 6.87 (IH, dt, J=16, 
7HZ), 6.96-7.13 (3H, m), 7.15-7.27 (2H, m) , 7.30-7.48 (6H, m), 
7.52 (3H, d, J=»9HZ), 7,55-7.70 (4h, to); 
MASS (ES-)s m/e 795. 

(2) CCTdpound B7-l(2) was obtained from the Compound C7-3 in 
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a manner similar t£> Exan^le 1-1(2) • 

^H-NMR (300MH2, CDCI3, 6)s 0-78 (3H, t, J=7H2), 1,09 (3x3fi, s), 

1.22 d, a«7Hz), 1.26 {3H, s), 1.45 m) , 1-65 (IH^ m) , 
1.72-1.92 m), 2-10-2.40 (6B, m), 3.11 (IH, dd, and BSs), 

5 3.15 (IE/ dd, J^IS and BBx) , 3.40 (IH, m), 3.88 <1H, m) t 4.21 <lHr 
m), 4.27 (IH, g, J"7Hz), 4.70 (IH, dd, M and 2Hz), 5.23 (IH, 
dddr 8 and SHz), 5-78 (IH, s), 6.61 (IH/ d, Jal6Hz), 6.86 

(IH, dt, J=16 and 7Hz), 6.96-7.12 (3H, m) , 7.15-7.28 (2H, m) , 
7.30-7.48 (6H, m) , 7.52 (IH, d, Js9Bz), 7.55-7.0 (4H, m); 

10 tauBS (ES-): lo/e 795, 

(3) Compound ]B7-1(3) was obtained from the Con^and C7-3 in 
a manner similar to Exanqsle 1-1(1) except that diiaethyl (3R)- 
t:e]rt-butyldiaiathylsilyloxy-2-^xopentylpho6phonate was used 
instead of diJnetlQrl (3R)-tert-butyldiiiietlqrlsily^<33Qr-2- 

15 oxobutylphosplionate* 

^H-KMR (300MBZ, CDCli, d)S 0.79 (3H, t, J=7Hz), 0.80 (SET,, t, 
J=7SZ), 1-10 (3x3H, S), 1.26 (3H, s), 1.42 (2H, m), 1.55-1.70 (3H, 
m), 1.72-1-91 (3e, m), 2.10-2.41 (6H, in), 3.11 (IH, dd, a^l4 and 
8Hs5), 3.15 (IE, dd, J«:i4 and 8Hz), 3.41 (IH^ m) , 3.89 (IH, in), 

20 4,14 (IH, q, J«7Hz), 4.21 (IH, m), 4.69 (IH, m) , 5.24 (IH, ddd, 
a«10, 8 aiid 8HZ), 5-78 (IH, s), 6.55 (IH, J=16Hz), 6.80 (IH, 
dt, Jtol6 and 7Hz), 6:97-7.12 (3H, m>, 7.15-7.27 (2H, m), 7.29- 
7-47 (6H, m), 7.52 (IH; d, J^^lOHz), 7.55-7.67 (4H, m); 
MASS (ES-)s m/e 809.. 

25 jgacample 7—2 

(1) Compound E7-2(l) was obtained from the Coii^koimd E7«l(l) 
in a manner similar to Exauqple 1-2 exc^t that 10% palladium on 
carbon was used instead of Pd-BaS04. 

^H-HMR (300MHz, CDCI3, 6)t 0-79 (3H, t, J=7Hz), 1.10 (3x3H, s), 
30 1-15-1.34 (4H, m), 1-18 (3H, d, J^7Hz>, 1.45 (2H, m) , 1.60 (IH, 

m),, 1.72-1.92 (3H, m), 2.08-2.40 (4H, m), 2.50 (2H, m), 3.10 (IH, 
dd,. J^IS and 8Hz), 3.15 (IH, dd, J^IS and 7.5Bz}, 3.41 (IH, m), 
3.87 (IH, m), 4.18 (IH, m) , 4.18 (IH, q, J=7Hz), 4.69 (IH, m), 

5.23 (IH, ddd, J=10, 8 and 7.5H2), 5.80 (IH, s), 6,96-7.08 (3H, 
35 m), 7.15-7.27 (2H, TO), 7.32-7.49 (6H, m) , 7.55 (IH, d^ MOHz), 

7.S5-7.70 (5H, m) ; 
MASS (ES-)s m/e 797. 

(2) Coni£>ound b:7-2(2) was obtained from the Coiqpoand E7-l(2) 
In a maimer similar to Exan^le 1-2 except that 10% palladium on 
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carbon was used Xnst:ead of Fd-BeiS04. 

^H-MMR (300MH2, CDClar S)s 0.79 (3H, t, J»7Hz), 1.10 (3x3H, s), 
1.15-1.32 (4H, m), 1.18 (3H, d, J=7H2), 1.45 (2H, m) , 1.60 <1H, 
m), 1.71-1.92 (3H, m), 2.09-2.40 at) r 2-51 (2H, t, J«7H«), 

3.10 (1B« dd, J^15 and dH2), 3.15 (m, dd,r j^is and 8Hz)# 3.40 
(IH, m), 3.&7 (IB, ia)r 4.18 <1H, q, J=7Hz), 4.18 (IH, m), 4,69 
(IH, m), 5.23 (IH, ddd, J=10, 8 and 7.5H2), 5.79 (IH, s), 6.95- 
7.09 (3H, m), 7.14-7.28 (2H, m), 7.32-7.49 (6H, m}, 7.55 (IH, d, 
J=10Hz), 7.55-7.68 (6H, jn); 
MASS (BS-)s m/e 797. 

(3) Ctmpaand. E7-2(3) was obtained £i:om tihe Coo^und E7-l(3) 
in a manner similar t:o Example 1-2 e^os^t that: 10% palladianL on 
carbon was used instead of Pd-BaS04. 

*H-NMR <300MHZ, CDCU, S)9 0.79 (3H, t, J«7Hz), 0.81 (3H, t, 
Je7Hz), 1-11 (3k3H, 6), 1.13-1.28 (4H, lu) , 1-26 S), 1.37 (2H 

m), 1.49-1-67 (3H, m), 1.71-1.92 (3H, m) , 2.08-2.49 (6H, m) , 3.10 
(IH, dd, J=15 and 8Hz), 3.15 (IH, dd, J=15 and 7.5Hz), 3.40- (IH, 
m), 3.87 (IH, m), 4.10 (IH, t, a=s6Hz), 4.17 (IH, m), 4.69 (IH, m) 
S.23 C1R» ^'^f 8 and 7.5Hz), 5.79 (IH, s), 6.96-7.08 (3H, m) 

7.14-7.28 (2H, m) ,. 7.32-7.47 (6H, m), 7.55 (IH, d, J=^Bz), 7.55- 
7.66 (SH, m)? 
MASS (ES-)s iB/e 811- 

(1) Conqpound E7-3(l) was obtained frraii the Campaund E7-2(l) 
in a manner similar to Exan^le 1-3. 

''*H-Ml«R (300MEZ, CDCla, 6)z 0.80 i(3|I, t, J=F7.5E{3),rlv24-1.42 (4H, 
A), 1.26 (3H, s), 1.38 (3H, d, J=7flz), 1.54-1.70 (3H, Mi), 1-74- 

1.92 (3H, m), 2.08-2.58 (6H, m), 3.11 (IH, dd, J=15 and 8Hz), 
3.15 (IH, dd, J=15 and 7H2), .3.41 (IH, m), 3,58 (IH, d, ir=5Hz), 
3.87 <1H, m), 4-13-4.30 (2H, m) , 4.70 (IH, m) , 5.24 (IH, ddd, 
J=10, 8 and 7Hz), 5.84 (IH, S), 6.97-7.12 (3H, m) , 7.15-7.30 (2H, 
m), 7-54 (IH, d, J«»10Hz)j 

MASS (ES--): m/e 559; , 
H&SS (ES-4-): m/e 561. 

(2) Conqpound E7-3(2) was obtained from the Con^und B7-2(2) 
in a manner similar to Example 1-3. 

*H-NMR (aOOMHz, CDCI3, ) « 0.80 (3H, t, Cf^l ,5Bz) , 1.20-1.42 (4H, 
A), 1.26 (3H, S), 1.38 (3H, d, J=7Hz), 1.53-1.73 (3H, m), 1-74- 

1.93 (3H, ra), 2.09-2.59 (6H, m) , 3.iO .(lH, dd, J=15 and 8Hz), 
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3.15 (IH, dd, J=15 and 7Hz), 3.40 (IH, m) , 3.S6 (IH, d, J=5Hz), 
3.87 (IH, m), 4.14-4,29 (2H, m), 4.70 (IH, m>, 5.24 (IH, ddd, 
J=10, 8 and 7Hz), 5.83 (IH, s)^ 6.96-7.13 (3H, m), 7.15-7,29 
m), 7.54 (IH, d, J«10H!5); 
5 MASS (E$-)s m/e 559. 

(3) Con^und E7-3(3) was obtained from the Canpotmd S7-2(3) 
in a iBGumer similar t:o Example 1-3. 

^H-KMR (300MH2, CDClar <^ ) « 0.79 (3H, t, J'57.5H2), 0.94 (3H, t, 
; . J=7-5Hz), 1.17-1.40 (4H, m), 1.26 (3H, S), 1.50-1.78 (4H, m) , 
10 1.79-1.97 (4H, m), 2.08-2.40 (6H/ m), 2.45 (2Hr m) , 3.10 (IH, «3d, 
j«15 and 7.5HZ), 3.14 (IH, dd, J^15 and 7.5Hz), 3.40 (IE, m) , 
3.51 <1H, d, MHz), 3.87 (IH, m), 4.08-4.26 (2H, m) , 4.70 (IH, 
m), 5.23 <1H, ddd, Jb9, 7.5 and 7.5Hz), 5.85 (IH, s), 6.95-7.12 
(3B, m), 7.14-7.31 (2H, m), 7.54 (IE, d, J-!9Hz) ; 
15 H&SS (ES-)s m/e 573; 
IQ^S (ES+)s m/e 575.- 

B«;amp1« s 8-1' ; ■'v 

OaodpQXind B8-1 v^as Qbtained tcom, the Compound C8-3 In a 

20 manner similar to Example 1-1(1)* 

.^H-NMR (300MHz# CDClsr 0.83 (3B, t, Jb7.3Hz), 1.09 (3X3H/ B), 

1.22 (3H, di J«7Hz), 1.28 (3H, a), 1.38-1.52 r(2H, m) , 1.64 (IB, 
m), 1.70-1.91 (3H, m), 2.08-2.38 (6H, m) , 2.94 (IB, dd, M4 and 
6Hz), 3.20 (IH, dd, J=14 and 9.5H2), 3.28 .(IH, m), 3,86 (IH, m), 

25 4.22 (IE, m), 4.27 (IH, q, J=7H2), 4.67 (IH, m) , 5.14 (IH ,ddd, 

..■,.■>'. J==10, 9.5 and 6Hz), 5.87:«»(1H, a:), .6.62 (IH, d/* J=16Ha), 6V86 (IH;.' 
dt,. J=16.7Hz), 7.08 (IH, d, J'^lOHz), 7.16 (2X3:H, d, J=8.5H2), 
7-24 (2X1H, d, Js'S. 5Hz), 7.31-7.48 (6H, m), 7.52-7,69 (5H, m)} 
M&SS (ES-i-)s m/e 813. 

30 Tgir«mp;i,<5i 8-2 

Conipound E8-2 was obtained from the C<ui^ound B8-1 in a 
maxiner- similar to Exai^Xe 1-2. 

^H-HMR (300MHz, CDCX3,, ff)s 0.83 {3H, t, J=7Hz), 1.10 (3X3H, s), 
1.18 (3H, d, J«6.5H2), 1.20-1.30 (4H, m) , 1.28 (3H, e), 1.40-1.50 
35 (2H, m), 1,60 (IH, m), 1.72-1.89 (3H, m) , 2.08-2,38 (4H, m) , 2-51 
(2H, m), 2,94 (IH ,dd, J=14 and 6H2), 3.20 (IH ,dd, J=14 and 
lOHz), 3.28 (IH, m), 3.84 (IH, m) , 4.19 (IH ,q, a=6,5Hz), 4,19 
(IH, m), 4.67 (IH, m), 5.14 (IE, ddd, J»10, 10 and 6Hz), 5.87 <1H, 
8), 7.03 (IE, d, J«10.5Hz), 7.17 (2X1H, d, Js9Hz), 7.24 (2X1H, d. 



83 



j=9Hz), 7.33-7.50 (6H, m) , 7^56-7.68. (5H, m) ; 
MASS (ES-l-)t We 815. 
Btsf ample 8-3 

compound E8-3 was obtained from the Con^und EB-2 xn a 
5 manner similar to Bacawple 1-3. 

iH-NMR {300MBZ, CDCl,, 6), 0.83 (3H, t, J=7.3Ha), 1.20-1.40 (4H, 
1.28 (3H ,9), 1.38 (3B ,d, J^7Hz), 1.55-1.70 (3H, m), 1.72- 
1 90 (3H, HI), 2.08-2.50 (6H, m), 2,94 (IH, dd, J=14.6Hz), 3.20 
(IH, dd, ^14 and lOHa), 3.28 (IH, m), 3.56 (IH, d, J^SHz), 3.85 
10 (la, m), 4.15-4.30 <2H, m)r 4.68 (IH, in). 5.14 (IH, ddd, J=10, 10 
and 6HZ), 5.90 (IH, S), 7.06 (IH, d, J=10H2), 7.17 (2X1H, d, 
J=9HZ), 7.24 (2X1H, d, J=9Hz), 7,58 (IH, d, J«10Hz); 
Mass (ES+)s m/e 577; 
lexW^ = -116.1" (c=0.31, CHCI3)- 

15 TiiYiimmle 9 

Con^und E9-1 was obtained from the cocftpound C9-3 an a 
masiner simxlar to Exan^le 1-1(1). 0 

^H^KMR (3O0MHS!, CDCI3, 6)7 0.77 (3% t, J=7.7Hz), 0.91 (3H, t, 
20 J=7.3HZ), 1.09 (9H, s), 1.22 <3H,. d, JW7.0Hz). 1.37-1.70 (4H, m), 
1 71-1.92 (4H,,m), 2.07-2.45 (6H, m>, 2.97 (IH, dd, J-13.5 and 
sleHz), 3.18-3.31 (2H, m>, 3.83-3.95 (IH, m), * '^^-^ /i"' . 
4.27 (IH, q, J=6.9Hz), 4.66 (IH, br. d, J=6.9Kz), 5.12-5.24 (IH, 
m), 5.79 (IH, S), 6.61 (IH, d, J=l5.6Hz), 6-86 (IH, dt, J=15.6 
25 and 6.7HZ), 7.13 (IH, d, J=9.9Hz), 7.17-7.29 (5H, m) , 7.30-7.45 
^ (6B, at)> 7.49:.<aH, d, J=10.6HZ), 7i&6-7»6^ 

(B^S (BS+)8 m/e 793.32 (ttH). 

Bvam ple 9-2 

con^und E9-2 was obtained from the Compound E9-1 in a 
30 manner sijnilar to Example 3-2. ^ 

^H-NMR (SOOMBZ, CDCI3, 6)x 0.77 (38, U Jo7.3Hz), 0.92 <3H, 
J«7.3HZ), 1.11 (9H, S), 1.15-1.35 (4H, m) , 1.19 (3H, t 
1.37-1.69 (5H, m), 1.70-1.91 (3H, m), 2.11-2.46 (4H, m) , 2-52 (2H, 
dt, J^7.0 and 2.5HZ), 2.97 (IH, dd, J=13.5 and 6.3HZ), 3.18-3.31 
35 (2H, m), 3.82-3.96 (IH, m) , 4.16-4.26 (IH, TO), 4.19 (IH, q, 

J«6.5HZ), 4.67 (IH, d, J=5.9Hz), 5.12-5.24 (IH, m) , 5.79 (IH, s), 
7.08 (IH, d, cr-10.6Hz), 7.17-7.32 (5H, m) , 7.33-7.49 (6H, m) , 
7.53 (IH, d, J=10.5HZ), 7.58-7.69 (4H, m) | 
jaSS (ES-»-): m/e 795,09 (MM) - 
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ConqKJund E9-3 w&s obtained from the Con^uiid E9-2 in a 
maxmer simiXar to Example 1-3. 

*H-NMR (300MHz, CDCI3, 6)s 0.77 (3Hr t, J«6.9H2), 0,91 (3H, t, 
5 a=7.3Hz), 1.21-1.41 (4H, m) , 1.38 (3H, d, J-T.OHS), 1.51-1.70 {4H, 
m), 1.70-1.92 (4H, m) , 2.08-2.58 m), 2.96 <1H, dd, 0^13.6 

and 6.4112), S.ie-^S.SO (2H, m), 3.56 (IH, J"4.6Hz)r 3.82-3.94 
(IH, m), 4.13-4.29 (2H, m) , 4.67 (IH, br. d, J«6.2Hz), 5.11-5.24 
(IH, m)., 5.81 (IHr s), 7.11 (IB, d, Cn=!l0.3Hz) 7.16-7,34 (5H, in), 
10 7\S6 (IH, d, j=»10.4H2); 

MZiSS (ES+)s m/e 557.29 (M+l). 
Example 10 

Tgiraiiip1«> 1 0-1 

(1) Coiqpound ElO-l(l) was obtaiiied £rcm the Coa^und C10~3 
15 in a maimer siinilar to Example 1-1(1). 

^H-NHR (300IIHZ, ' C!DC13, tf): €.83 (3H, t, J^T .SBX) , 1.09 (3x3H, 8), 

1.22 (3H, d, JSS7HZ), 1.28 (3H, S), 1.45 (2H, m), 1.56-1.90 .(4H/.. 
m), 2.07-2.40 (6H, m), 2.97 (IH, dd, a*«13.5 and 6.5HZ), 3.24 (IH, 
dd, J^13.5 and 9Hz>, 3^27 (iH, tt), 3.87 (IH, m), 4.21 (IH, m), 

20 4.27 (IH, g, J=7Hz), 4.64 (IH, in),.5.19 (IH, ddd, J-10, 9 and 

6.5Hz), 5.81 (IH^ s), 6.62 (IH, br^^ J=16Hz) , 6.87 (IH," J»16, 
7llz), 7.13 (IH, d, J»10Hz), 7.17-7.49 (IIH, m),'7,53 (iH,' d, 
J«10HZ), 7.56-7.76 (4H, m); 
MASS (ES-)t lli/e .777. 

25 (2) Ooo^und E10-1(2) was obtained from the Con^und clO-3 

' . ih^ift'inanheir similar to Exanqole l-l(>25f. / -> 

*H-NMR (300lfflz, CDCI3, 6^1 0.82 (3H, ' t, J=T.3Hz) , 1.09 (3x3H, s), 

1.23 (3H, d, J=7Hz), 1.28 (3H, s), 1.45 (2H, m), 1.58-1.92 (4H, 
m),. 2.08-2.40 (6H, m), 2,97 (IH, dd, Jsl3.5 and 6H2), 3.24 (IH, 

30 dd, J^13.5 and 9.5Hz}, 3.27 (IH, m), 3.87 (IE, m), 4.21 (IH, dt, 
Js=l0 and 7.5HZ), 4.27 (IH, q, J=7Hz), 4.67 (IH, dd, Ja8 and 
2.5Hz), 5.19 (IH, ddd, Oteio, 9.5 and 6H2), 5.81 (IH, s), 6.61 (IH, 
br-d, J«16Hz), 6.87 (31H, dt, J=16 and 7H2), 7.13 (IH, d, 
jr«10.5Hz), 7.16-7-49 (UH, m), 7.53 (IH, d, Ji=10flZ), 7.56-7-69 

35 (4H, m)} 

MASS (ES-)x m/e 777. 

(3) ccxnpound El0-1(3) was obtained from the Compound ClO-3 
in a manner similar to Example 7-1(3). 

%-iaMR (3O0HHZ, CDCI3, 6)t 0.80 (3H, t, J^7.4Hz), 0.83 (3H, t. 
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J=7.4H2), 1.10 (3x3H, fi), 1.28 {3Hr s), 1.44 (2H, m) , 1.54-1.90 
(6H, m), 2.08-2.40 (6fl, m)r 2-97 (IH, dd, J==14 and 6Ez), 3,24 (IH, 
dd, J«14 and 9.SH2), 3.27 (IH, m), 3.87 (IH, m), 4,15 (IH, t, 
Js6Hz), 4.20 (IHr m), 4-67 (IH, m), 5.19 (IH, ddd, J»=10, 9,5 and 
5 6Hz), 5.78 (IH, s), 6.55 (IH, d, J«16Ha), 6.80 (IH, dt, J=16 and 
7HZ), 7.12 (IH, d, JalO.BHz), 7.16-7.47 (llH, m), 7.53 (IH, d, 
J»«10Hs)f 7.53-7.68 (4H, ni)j 
Jffl^S (ES-): m/e 791. 

XQ (1) con^und E10-2(l) was obtained from the Ccm^und ElO- 

1(1) in a manner simiXar to Exao^le 3-2. 

^H-UME (300MHZ, CDCI3, 0-83 (3H, t, Js7.3Hz), 1.10 (3x3a, s), 

1.18 (3H, d, J"7Hz), 1.20-1.33 (4H, m), 1.28 (3H, S), 1-45 {2E, 
m), 1.60 (IH, m)r 1,71-1.90 (3H, m)r 2.08-2.40 (4Hr m), 2.51 {2K, 

15 m), 2.97 (IH, dd, JB13.S and 6Bz), 3.24 (IH, dd, J«13.5 and 9nz) , 
3.27 (IH, m), 3.86 (IH, m) , 4.18 (IH, m) , 4.18 (IH, q, J=7Hz), 
4.67 (IH, m), 5.18 (IH, ddd, J-10, 9 and 6Hz), 5.81 (IH, e), 7.07 
(IH, d, a^l0.5Hz), 7.16-7.31 (5H, m), 7-33-7,48 (6H, m), 7.57 (IH, 
d, JalOHz), 7.58-7.74 (4H, m); 

20 MASS (ES-)s ni/e 779. 

(2) Confound Bl0-2(2) was obtained from the Con^und HlO- 
1(2) in a maimer similar to Bicanqple 3-2- 

^H-NNR (3001fHz, CDCI3, 6)s 0.83 (3H, 1:; Js7.3Hz), 1.10 (3x3H, s), 
1.16-1-33 (4H, m), 1.18 (3H, d, a^7H2), 1.28 (3H, 6), 1.46 {2H, 

25 m), 1.58 (IH, m), 1.68-1.88 (3H, m), 2.07-2.40 (4H, m) , 2.51 (2H, 
t, J=7Hz), 2i97 (IH, dd, 5j=13.5 and 6Hz), 3.24- (IH, dd, J=13.5 
and d.5Bz), 3.27 (IH, m) , 3.86 (IH, m), 4.18 (IH, m), 4.18 (IK, q, 
J=7H2), 4.67 (IH, dd, J=8 and 2.5Hz), 5.18 (IH, ddd, J«10, 9.5 
and 6m), 5.82 (IH, s), 7.08 (IH, d J^lOHz), 7.16-7.32 (5H, m), 

30 7.33-7.50 (€H, m), .7.58 (IH, d, J^lOHz), 7.58-7.70 (5H, m)y 
MASS 1ES-)S m/e 779. 

(3) Con^KJund ElO-2(3) was obtained from the Compound BIO- 
1(3) in a manner almij-ar to Exan^le 3-2. 

^H-NMR (300MHz, CDCI3, 6)t 0.81 (3H, t, J=7Hz), 0.83 (3H, t, 
35 J=7H2), 1,11 (9H, S), 1.15-1.26 (4H, m) , 1.28 (3H, s), 1,30-1.46 
(2H, la), 1.50-1.85 (6H, m), 2.07-2.48 (6H, m) , 2,97 (IH, dd, J=14 
and 6Hz), 3.24 (IH, dd, Jal4 and 9Hz), 3.26 (IH, ro), 3.86 (iH, m), 
4.10>4.23 (2B, m), 4.67 (IH, m), 5.19 (IH, m) , 5.80 (IH, s), 7.06 
(IH,, d, JB10.5HZ), 7.16-7-31 (5H, m) , 7.32-7.47 (6h, m), 7.54- 




7.66 (5S, m); 

M&SSs (ES+) m/e 795. 

(1) Conqpound E10-3(1} was obtained from tihe Conqpound ElO- 
5 1(3) In a nann^ similar to Estasopl^ 1-3{I) Bxa&pt that pyridine 
hydxofluoride was used instead of tetrabutylatamoniuia fluoride. 
^H-NHR (300MHa, CDClar 0.83 (3H, J«7az), 0.94 (3H, 

J»7H2)/ 1.20-1.97 (8H, m), 1.29 (3H, s), 2.08-2.40 (6H, m), 2.97 
(IH, dd, J=14 and 6Hz), 3.23 <1H, dd, J=14 and 9Hz)^ 3.26 (IH, m), 
10 3-59 (IH^ d, J=5H2), 3.87 (IH, m), 4.22 (IH, m) , 4.67 (IH, m) , 
5.19 (Ifl, ddd, J=10, 9 and 6Hz), 5.84 (IH, s), 6.26 (IHr d, 
J-16HZ)/ 7.00 (IH, dt, J=16 and 7Hz), 7.16 (IH, d, J*10Hz)/ 7-19- 
7*32 (5Hr m) , 7.50 (IH, d, J^alOHz); 

mssi (ES-) m/e 553. 
15 (2) Canponnd ElO-3(2) was cAitained from the Coa^und ElO- 

2(3) in a manner similar to Exaiqile 10-3(1). 

^B-MHR (300MHz, CDCl3,.<y) 5 0.83 (3H, t, J=7HZ), 0.94 (3H,.t, . 

J-7HZ), 1-22-1.40 (4H> m), 1.28 (3H, s), 1.52-1.70 (4H> m) , 1-71- 

1-98 <4H, m)r 2-08-2.24 (2H, m) , 2.25-2.40 (2H, m), 2.45 (2H, m), 
20 2.96 (IH, ddd, J»13,- 6 and 5Hz), 3.18-3.32 (2H, m), 3;50 (M, d, 

J=5HZ), 3-86 (IH, m), 4.14 (IH, m) , 4.20 (IH, m), 4.67 (IH, m), 

5-19 (IH, ddd, J^IO, '9 and 6Hz), 5.82 (IH, s), 7-10 (IHr d, 
• J^lOHz), 7.16-7.32 (BH, m), 7.S4 (IH, d, J^lOHz)? • 

MASS (fiS-l-)s m/e 557. 
25 (3) Con^oand E10-3(3) was obtained from the GooDpouDd ElO- 

£(1) in a manner sioitiJLar to Exanple 10-3(1). 

*H-NMR (300MHz, CDCI3, 0-83 (3H, t, J-7.3HZ), 1.29 (3H, 6), 

1.38 (3H, d, J=7Hz), 1.42-1.93 (6H, m), 2.07-2.40 (6H, m), 2.97 
(IH, dd, J=^13.5 and 6Hz), 3.24 (IH, dd, J=13-5 and 9.5Hz), 3.26 

30 (IH, m), 3.65 (IH, d, Jis»5H2), 3.87 (IH, m), 4.22 (IH, dt, J=10,5 
and 7.5H2), 4.44 (IH, dq, J=7 and 5H2), 4-67 (IH, dd, J=8 and 
2*5Hz), 5.19 (IH, ddd, JbIO, 9-5 and 6Hz), 5.84 (IH, s), 6.24 (IH, 
br-d, J^16Hz), 7-01 (JH, dt, a«l6 and 7Hz), 7.16 (IH, d, 
Jb=iO-5Hz), 7.16-7.32 (5H, m) , 7.50 (IH, d, J=10Hz); 

35 MZUSS (ES-)$ m/e 539. 

(4) Con^und El 0-3 (4) was obtained from the Coi^und ElO- 
2(1) in a manner similar to Eacaa^le 10-3(1). 

(300MH2, CDCI3, $)t 0.83 (30, t, J=7.3H2), 1.20-1.42 (4H, 
m), 1.28 (3H, S), 1.38 (3B, d, J=7H2), 1.54-1.90 (6H, m), 2.08- 
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2.58 (6R, m), 2.96 (IH, dd/ J=13.5 and 6H2), 3,24 (IH, dd, J"13.5 
and 9Bz), 3.27 (IB, m), 3.57 (IH, d, J=4.5H2>, 3.86 (IH, m) , 
4.14-4.29 (2H, m) , 4.67 (IH, dd, J=8 and 2.5Hz>, 5*19 (IB, ddd, 
J-10, 9 and esz) , 5.82 (IS, s), 7.10 (IH, d, J»10Hz), 7.16-7*33 
5 (5H, m), 7,55 (IH, d, J^lOHz), 3.57 (IH, d, J<=4.5Bz)} 
MASS (ES-): m/e 541. 

(5) Ccnopound E10-3(5) was' oistained from t:he Canqgtound E10» 
2(2) in a manner similar. -to Exan^e 10-3(1). 

^H-NHR (SOOMBz, CDCla, d)s 0.83 (3H, t, J^7.5H2), 1.20-1.41 (4H, 
10 n), 1.28 (3H, a), 1.38 (3a, d, WBz), 1.52-1.90 (6H, m), 2.08- 

2.58 (6H, m), 2.96 (IH, dd, J=«13.5 and 6H2), 3.24 (IE, dd, Jsl3.5 
and 9.5Hz), 3.27 (IH, m), 3.57 (IH, d, J=5Hz), 3.86 (IH, m) , 
4.14-4.29 (2H, m), 4.67 (IH, dd, J=8 and 2.5H2), 5.18 (IH, ddd, 
J=10, 9.5 and 6Hz), 5.83 (IH, s), 7.10 (IH, d, Js=10Hz}, 7-16-7.31 

15 (5H, m), 7.55 (IH, d, J=10Hz); 
M2^S (ES-)s ra/e 541. 
Example 10-4 

(1) To a solufclon o£ compound Bl0-3(5) (7.7 mg) in pyxidine 
(0.8 ml) was added (R)-(-}-£r-methoxy-a-trifluorQinethyl-a- 

20 ph«nylaeei:yl chloride (7.7 tag) a-t 0*^: and t:lie miscture was strlnred 
an ambien-b tftmperatnre mitil "the Gon^und i:i0-3{5) was 
disappeared. The solvent; wa3 evaporated and litie residue was 
porified by px:eparai:ive thin layer chromatography ,( hexane/et:hyl 
acetate « ls3 v/v) to give Compound E10-4(l) as an oil (8.4 tog).. 

25 ^H-NHR (300MHz, CDCI3, 6)i 0.83 (3H, t, J-7.3Hz>, 1,20-1.38 (4H, 
ra), 1.28 (3H, 8), 1.44 (3H, d, J«7HZ), 1.54-1.90 (.6H, m), 2.08- 

2.59 (6H, m), 2.97 (IH, dd, J»13,5 and 6Hzy, 3.24 (IE, dd, iT»13.5 
and 9.5BZ), 3.28 (IH, m), 3.63 (3H, s), 3.88 (IH, m) , 4.14-4.25 
(2H, m), 4.67 (IH, dd, J=:«i5 and 3Hz), 5.19 (IH, ddd, J=10, 9.5 

30 and 6HZ), 5.24 (IH, q, J=7H2), 5.81 (IH, a), 7.09 (IH, d, J=10H2), 
7.16-7.32 (5H, m), 7.40-7-48 (3H, m) , 7.56 (IH, d, J=10H2), 7.59- 
7.66 (2H, m); 
IShSSi (ES-) m/e 757. , 

(2) Ccxnpound El 0-4(2) was obtained from the conqpound £10- 

• 35 3(5) in a manner similar to Exanple 10-4(1) except that (S)— (-)- 
cr-methoary-or-trifluorcxnethyl-a-phenylacetyl chloride was used 
instead of (H.)-(-)-a-metho3^-a-trifl-aoroxnethyl-a-phenylacetyl 
^iloride. 

^-IB4R (3O0HHZ, coda, <^)8 0.83 (3B, t, J=7.3Hz), 1.18-1.38 (4H, 
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m), 1,28 (3H, s), 1,46-1.87 (6H, m) , 1.49 <3H, d, J=7Hz), 2.09- 
2.48 (6H, m), 2.96 (IH, dd, J=13.5 and 6Hz), 3.24 (IH, dd, jr=13.5 
and 9.5Hz)r 3-27 (IH, m), 3.58 (3H ,a) , 3.86 (IH, m) , 4.12-4.26 
(2H, m), 4-67 (IH, ddr Js=8.2H2), 5,18 (IH, m) , 5.28 (IH, q, 
5 Ja7Hz), 5.81 <1H, s), 7.08 (IH, d, J^lO.SBz), 7.16-7.32 {SU, VBl) , 
7.40-7.47 (3H, m), 7.51-7.62 {3H, m); 
HASS {BS-)s m/e 757. 

(3) Cap^ond El0-4(3) was obtained from ths Oon^Kmnd 10- 
3(4) in a aaimer simlar to Bxanqple 10-2(1). 

10 *H-HMR (300MHz, CDCI3, 6)i 0.83 (3H, t, J«7.5H2), 1.17-1.34 (4H, 
m), 1.28 (3H, S)r 1.49 <3H, d, J=7Hz), 1.51-1.63 (3H, m>, 1.70- 
1.88 (3H, m), 2.08-2.50 (6H, m) , 2,96 (IH, dd, J=13.5 and 6.5Hz), 
3.23 (IH, dd, J=13,5 and 9.5Hz), 3.27 (IH, m) , 3.58 (3H, s), 3.86 
<1H, m), 4,18 (IH, m), 4.67 (IH, m), 5.18 (IH, tti), 5,29 (IH, q, 

15 J=*7Hz), 5-80 (IH, s), 7-08 (IH, d, J=10Hz), 7.16-7.32 (5H, m), 
7.40-7.47 (3H, m), 7.51-7.64 (3H, m); . 
MASS (ES-)t m/e 757. 

(4) Con^and El0-4(4) was obtained from the Compound 10- ' 
3(4) in A maimer similar to Exanple 10-2(2). 

20 %-NMR (300HBZ, CDCla, 6)s 0,83 (3H, t, J=7.4Hz), 1.17-1.37 (4H, 
m>, 1-28 (3H, s), 1.44 (3H, d, J=7Hz), 1,52-1.68 (3H, 1-70-. 
1.90 (3H, to), 2.08-2-59 (6H, m) , 2.97 (IH, dd, 0^13.5 and 6Hz), 
• 3-24 (IH, dd, M3.5 and lOHz), 3.27 (IH, in), 3-63 (3H, 9), 3^86 
(IH, m), 4-19 (IH, dt, J«10 and 7.5Hz), 4.67 (IH, dd, J=B and 
25 2Hz), 5.18 (IH, ddd, J^IO, 10 and 6Hz), 5.25 (IH^ q, J=7H2), 5.81 
. (IH, s), 7.;09 (IH, d, J«10Hz), 7.16-7.32 (5H^ m), 7^40-7 ;r48 (3H, 
m), 7,52-7.66 (2H, m), 7.56 (IH, d, J=10Hz); 
MASS (ES-): m/e 757. 

30 Example 11-1 

Ccai^tind Sll-1 vas obtained in a manner similar- to Exaoiple 

1-1. 

Example 11-2 

Con^und Bll-2 was obtained from the C(»ii{>ound Ell-1 in a 
35 manner similar to Exan^le 3-2. 

^H-NMR (300MHz, CDCla, 0.89 (3H, t, J=6.9H2), 0.97 (3H, t, 

J='7.0Hz), 1.11 (9H, s), 1.16-1.67 (12H, »>, US (3H, d, J=7.0H2), 
1.68-1.88 (4H, m), 2,00-2.45 (4H, m) , 2.51 (2H, br. t, J»6.9Hz), 
2.9a (IH, dd, J=13.1 and 6.3Hz), 3.21-3.32 (IH, m), 3,23 (IH, dd, 
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J=13.1 and 9.2H2), 3*81-3.92 (IH, ni)f 4.13 (IH, q, J=7.1Hz)^ 
4.15-4.23 (IH, m), 4.68 (IH, br. d, J='S.7Hz)r 5.10-5-22 (IHr m) / 
5.80 (IH, s), 7.07 (IH, d, J=10.3Hz), 7.16-7.31 (6H, m) , 7.33- 
7.48 <5H, m), 7.52 (IH, d, J=10.2Hz), 7.58-7.75 (4H, m) ; 
MUSS (ES+) : m/e 823.31 (M+l). 
wvainple 11-3 

Canpound i:ll-3 was obtained from the Compound Ell-2 In a 
manner simi-lax to Example 1-3. 

^H-MNR (300MHZ, CDCli, 6)z 0.89 (3H, t, J-6.5H2), 0.96 (3H, t, 
Jte.6.9H2), 1.12-1.41 <7H/ m), 1.38 <3H, d, jr=7.4Hz), 1.41-1.69 (5H, 
m), 1.70-1.88 (4H, m), 2.00-2.58 (6H, m), 2.98 (IH, dd, J=12.5 
and 6.2H2), 3.19-3.31 (IH, m), 4.12-4.29 (IH, dd, J=12.5 and 
9.0H2), 3.55 (IH, d, J=4.8HZ), 3.80-3.93 (IH, m) , 4-12-4.29 {2H, 
m), 4.67 (IH, br.d, J^5.4Hz)r 5.10-5.22 (IB, m), 5.81 (IH, s), 
7.10 (IH, d, J^9.9HZ)r 7.16-7.32 (5H, m) , 7.49 (IB, d, 0^10, 5Hz)? 
Mh3a (ES-I-)S m/e 585.34 (»fl). 

Exaaaople 12 

pirampl eg 12-2 

Confound E12-2 was obtained in a manner similar to Example 

1-2. 

Example 12-3 

A solution of the Con^und E12-2 (88 mg) in methanol (3 ml) 
was hydrogenated in the presence of palladium hydroxide, 20 v»t% 
Pd (dry basis) on carbon (Pearl man *s catalyst) (30 mg) for 2 
hours. The catalyst was filtered off and the filtrate was 
i^ncentrated in vacuo. The residue was pirifled by pireparativ^ 
tbin layer chromatography (eluted with chloroform s methanol = 
20 si v/v) to give Ccat^und E12-3 as an amorphous (76 mg). 
^H-NMR (300MHZ, CSDCla, S)z 1.04 (3x3H, S), 1.22-1.43 (4H, m> , 
1.38 (3H,, d, J=7Hz), 1.56-1.93 (6H, m), 2.17 (IH, m), 2.26-2.58 
(3H, m), 2.91 (IH, dd, J=13 and 5Hz), 3.02 (IH, m), 3.19 (IH, dd, 
Jtel3 and llHz), 3.57 (IH, d, J^SHz), 3.91 (IH, m), 4.13 (IH, d, 
M0.5HZ), 4.24 (IH, dq, J=7 and 5Ha), 4.33 (IH, dt, J=10 and 
7.5Hz), 4.60 (IH, m), 5.02 (IH, ddd, J=ll, 10 and 5H2), 6.23 (IH, 
d, J=10.5Hz), 6.25 (IH, d, J=10HZ), 7.12-7.32 (6H, m)? 
MASSs (ES+)! m/e 557. 

The compoundB used in the above-mentioned Preparations and 
Bxan^les are "listed in the following Table 2. 
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Table 2 

Table 2-1 



Con^und a 


Compound b 










C€3]iipound c 


Conipound d 


o 

J OBzI 






HOI 




Compound £ 










Compound g 


Compound h 




NHBoc 
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• # 



Table 2-3 
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I con^und ft4-6 


Ccn^ioattd A5-2 


^ OH HCi 


CN 

a -J 


J Coapomid A5-3 1 


Compound A5-4 


1 ^ 1 


1 


1 Ml 1 

1 


1 . :•; conpound AS-S 




1 CN 


■ ■ 


1 CcuqEioand A6-2 


1 CCTVOund A6— 3 


j • ' oa 


OB 

<> 


-'V ' 

1 


1 
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Table 2-6 



A6-4 




Coanpound A6-6 





Compound. A7-4 




Coinpotmd A6-5 



BocKH. 




Coagpound A7— 1 



Comppgnd A7^3 




Compoiuid A7«"6 
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Table 2-7 

r Compound ft8-6 1 


Compound A9-6 1 

Os^j^O 

Compound AlO-6 1 


1 ^^^^^^ 1 


o I 

IL 1 

Coiupound 1 


1 C'^Md^und All— 6 1 


Compound A12-4 


r Coa^und A12-3 

1 o ^ °a*N)^ 
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100 
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Table 2-12 



Cosi^und C7-2 


Confound C7-3 










Conqpound C8-1 


Cooi^und C8-2 






Compound C8-3 


.. Coiii£>otind C9-1 


^CHO 


^^^^^^^ 


Campotmci C9^2 


Compound C9>3 




9 
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mm mm 



Ccxi^und GlO-1 


conpoond CI 0-2 






Con^und ClO-3 


Oompouid Cll-1 








Conqpound Cll— 3 






Cod^und C12-1 
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Table 2-15 




CoiBDOUnci £2-1(1) 


ccanpound K2-l(2) 






Compound E2»2(l) 


confound E2-2(2> 




^^^^^ 


Compound E2>>3^1) 


^ijompound £2— 3(2) 




'y 










CcMqpound E3-1 


1 Compoimd E3<<«2 


(B) 


1 T" . (R) 
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Table 2-16 

1 Compoohd E3-'3 t 


Con^omid E4-1 


1 ^ «»« i 




1 Can^und E4-2 1 


con^imd E4-3 


1 1 




1 • . cowpound E5-1 


Compoumd B5^Z 


x/p 

■ -^^ ^ 


1 


1 coaupound E5-3 


1 Compound E6-1 


\ 
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Table 2-17 



Compound ES^2 




Cogg>Quncl E7-l(l) 



Corppound E6-3 




CompoUPd E7-l(2) 




QTBCSPa. 




QTBOPS 



Coppoand E7-2(2) 




OTBDPS 



'X} 



Con^oand E7"'2(l) 




Compoiind B7^2(3) 




giBOPS 
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mm 
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Table 2-19 
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Table 2-20 -p 




1 compound BlO-3 (2) 1 


Consound El0'-3(3) 

cL^-!^ (R) 

Compound El0-3(5) 1 


1 Ccnipouj 

1 * ' 


ad E10-3(4) 


Conpound El0-4(2) 1 


1 ; Compound E10«r4 ( I j J 


ccsnpound £10-4(4) 1 




and E10-4{31 
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CIAIHS 



1* 



A oyolic totrapeptide eon^oond of the formttla (I)* 




(I) 



la hydjeogettf 

^ is ar(Xower>alfcy;i. optionally m*Btituted with one more : 
suitable sabstituent(B) , 

r3 and R* are each hydrogen or lower alkyl, or 

r3 and R* are linked together to form lower alkylene, 

r5 is lower alkylene or lower alkenylener 

R* is hydrosqr or protected hydroaiyr and 

lower alKyl* V - -' * ' • 

providing that, ^-,^„ i»6 4a 

^en is »«tlqrlr R* i» "ethyl or ethyls xs pentylene, R 
hydroxy and r' is methyl, then is phenyl (lower) alkyl 
substituted with one or nore suitable sobstitueiit(s) , 
or a salt thereof. 

2. The cyclic tetrapeptide confound of claia 1, wherein 
R> is phenyl(lower)alKyl optionally substituted with one or ^re 
suitable substituent(s) selected from the group eonsxsting of 
lo«er alkoacy, ar (lower )alkyloxy, cyano, hydroxy and halogen, 

and R* are each lower alkyl r and 
S? is lower all^lene. 
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3. A phaanaceutlMl owsitlon containing the oyolio 
t«tra^ptl* oo««ou..d of oOai^ 1 or 2 an active «|gr«U»nt, 
asBooiatlon with a phai»a<=e»tl«aXly acceptable, e^tant«lly 
non-tojcic carrier or ewsipient. 
' 4. ihe cyclic tetrapeptlde c=o,.Wc«nd of oxalm 1 cr 2 for a. a 
medlcamen-t. 

5. A hlatone deaoetylaae inhibitor conprislng a cyclic 
10 tetrapeptide canipoand of the formala (I): 

V 




(1) 



15 



liirher^in 

S ^ ^^^^^')-l*yl optionally substituted with one or ««e 
suitable ©ubstituentcs) , 
K* and are each hydrogen or Icwer alkyl, or 

and are linked together to form lower alkylene, 
r5 is lower alfcylene or lower alkenylene, 
20 is hydroxy or protected hydroxy, and 
is lower allqrlr 

• S^:f rit:^yl. R' n^thyl o. ethyl, is pentylene, R^ is 
^droxy and R^ is methyl, then R^ phenyl ( lower )alkyl 
substituted with one or more suitable substituent(8) , 
pr a salt thereof. 
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6. A method for inhibiting histone deacetylaee, comprising using 
a cyelio tetrapeptide compoond (I) of claim 5. 

7 A use of a cyclic tetrapeptide compound (I) of claim 5 for the 
manufacture of a medicafflent for inhibiting histone deacetgflase. 

8 A phannaceoticaL composition for treating or preventing 
inflanmatory disorders, diabetes, diabetic con^lixjations , 
hoi«02ygous thalassemia, fibrosis, cirrhosis, acute proa^relocytic 
leukaemia (APL), organ transplant rejections, autoimune diseases, 
protozoal infections or tumors, vihich comprises, as an active 
ingredient, a cyclic tetrapeptide compound of the fornaOa 

r2 




CO 

X 



NH-^ CO ^ 



CO-.....^^NH 



) (I) 




%^erein 
15 B.^ is hydrogen, 

is ar( lower )alkyl optionally substituted wxth one ox more 

suitable substitu^t(s) , 

and R* are each hydrogen or lower alkyl, or 
R» and R* are linked together to form lower alkylene, 
20 r' is lower alkylene dr lower alkenylcne, 
R* is hydroxy or protected hydroxy, and 
r' is lower alkyl, 

providing that, „6 
when is methyl, R* is methyl or ethyl, xs pentylene, R is 
25 hydroxy and R' is methyl, then R' is phenyl (lower) alkyl 
substituted with one or more suitable substxtuent(s} , 
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03: a sal-t thereof - 

9, A method for treating or preventing iAflazmnatory disorders ,r 
d±abete6, diabetic compHjcatlons, boanozygous thalassemiar 
5 fllsrosie, elrrlioeifi, acute pxamreHjocsytiia leaka«sd^ {XeL)r «>rgaii 
tzransplant rejections r autounBine diseases, protozoal Ijafecstlons 
ojc tumors, ^ch concirises administering a cyclic tetrapaptlde 
caapojsad (I) of claim 8 to a human being or an anijnal« 

10 10 - A use of a cyclic tetrapeptide compound (1) of claim 8 for 
the manufacture of a medicament for treating or preventing 
inflainnatory disorders, diabetes, diabetic con^licatJcns, 
homozygous tbalassemla, fibrosis, cirrhosis, acute proBt/elocytlo 
leukaenda (AFli), organ ta^nsplant rejections, autbimamne diseases, 

15 pirotozoal infections or tumors. 
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ABSTRACT 



A cyclic tetirapeptiijde cawporxad. of 1:he formula (I) s 




R** R*, R*, r", r*, and r' are as defined in the description, 
or a salt: -thereof; 

a pharmaceutical cco^sition containing the compoimd (l) as an 
active ingredient/ in association with a pharmacentically 
acceptable, substantially non-toxio carrier or- exoipient; 
the con^ioand (1) for use as a medxcament; 

a use of the con^und (i) for mannfacture of a medicainent for. 
inhibiting histone deace^lase; • ■ 

a use of the ccsn^ound (I) for manufacture of a medicament for 
tr^ting or preveniilng inflainnatory disorders # diabetes, diabetic 
c<»i£il±cations, homozygous thalassemia, fibrosis, cirritosis, acute 
promyelocytic leukaemia (APL), protozoal infections, organ 
transplant rejections, autoinmiune diseases, or tumors; 
a use of histone deacetylase inhibitors as an immunosuppressant 
or an antitumor agent; and 

a use of histone deacetylase inhibltozs for manufacture of a 
medicameni: for treating or preventing organ transplant rejections, 
autoimmune diseases, protozoal Infections or tumors are described. 
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